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NOTES ON THE EIGHTH INTERNATIONAL CONGRESS ON 
THEORETICAL AND APPLIED MECHANICS 


AUGUST 20 TO 28, 1952, ISTANBUL, TURKEY 


D. C. DRUCKER and E. H. LEE 


BROWN UNIVERSITY, PROVIDENCE, R. 1.! 


THE GENERAL PROGRAM 


TTENDANCE at the International Congress on Mechanics 
was a stimulating and pleasurable experience. Seeing new 
faces and places and renewing acquaintance with many 
rkers in applied mechanics from many lands? brought home the 
versity and yet the unity of applied science. The great friend- 
ess and sincere interest displayed by the visiting members were, 
wever, completely overshadowed by the truly remarkable hos- 
tality of our Turkish hosts. It is impossible to think of any- 
ing additional they could have done in organizing the Congress. 
tector of the 


| 
nerea 
i crt 


were truly impressive receptions by the 
! iversity of Istanbul, by the Rector of the Technical University 
Istanbul, and by the Minister of Public Education. The 
nquet at the Municipal Casino combined fine food and enter- 


nment. A Sunday boat trip on the Bosphorus enabled mem- 


ers to obtain the best views of the natural beauty of Istanbul and 


's surroundings. An evening of authentic folk dances and songs 


resented in an outdoor amphitheatre gave the flavor of an older 
ilture now replaced by a modern one, All these, and there were 
ire, represented but a small part of the work of the Organizing 
mmittee.? Buses were always available for transporting mem- 
rs to places to which they wished to go; guides and information 


rsonnel were always ready to help. Our thoughtful hosts also 


enough free time for individual sightseeing, shopping in the 


Our attendance at the Congress was sponsored partly by the 
fice of Naval Research. 

French, German, Italian, and English were the official languages. 
e attendance figures and the Congress membership are as follows, 
ere the number in parenthesis designates the membership and the 
st number gives those actually present: Australia 2(4), Austria 
}), Belgium 5(5), Canada 0(1), Czechoslovakia 0(2), Denmark, 
3), Egypt 4(5), Finland 2(2), France 36(64), Germany 25(33), 
eece 3(3), India 2(2), Iran 1(1), Israel 2(4), Italy 12(16), Japan 
6), Malta 1(1), Mexico 0(1), Netherlands 16(16), Norway 4(5), 
kistan 1(1), Spain 0(2), Sweden 12(15), Switzerland 4(8), Trieste 

, Turkey 77(83), United Kingdom 24(36), U.S.A. 90(138), Yugo- 
via 3(9). 

C. Arf, L. Biran, B. Dizioglu, N. Eraslan, K. Erim, F. 8. Giz, W. 
eisberg, N. G6ékdogan, M. Inan, 8S. Kuran, H. Peynircioglu, A. 
kullu, F, Semin, N. Terzioglu, 8. M. Uzdilek, A. Yar, F. Yenicay. 


bazaar, visiting mosques and museums, and for all the other 
fascinating diversions afforded by the cosmopolitan city of Istan- 
bul. 

So many people did so much in planning the Congress that it is 
not possible to mention them all, but it is to Professor Kerim 
rim, Chairman of the Organizing Committee, that we were most 
indebted. 
for any man and Professor Krim became il] and was unable to 


Unfortunately the huge burden of work was too much 


greet the members of the Congress until near the close. Dr. 
Cahit Arf, Secretary of the Committee, assisted by Dr. Giacomo 
Saban and all of the Organizing Commiitee did an excellent job 
of substituting for Professor rim. 

The opening ceremony took place in the impressive main audi- 
torium of the new Faculty of Science Building of the University. 
There were brief welcoming and responding speeches and the 


Congress was cCfficially under way. 
THE TECHNICAL PROGRAM 


The technical program included seven general] lectures, each ol 
an hour’s duration, which eminent authorities were invited to 
present on topics of general current interest in applied mechanics. 
The remainder of the technical program was subdivided into five 
(11) Fluid mechan- 
Mechanics of solids 
vibrations, friction, lubrication). (IV) Statistical 
Mathematies of* 


sections: (1) Elasticity, plasticity, rheology. 
ics (aerodynamics, hydrodynamics : II] 
(ballisties, 
mechanics, thermodynamics, heat transfer. (V 
physics and mechanics, methods of computation. 
The sectional programs contained eleven invited sectional 
addresses, each allotted 45 minutes and consisting of a survey of 
Three were given in each 
This 


was a departure from the programs of previous Congresses, and it 


particularly active branch of the field. 
of sections I, I], and V, and one each in sections IIT and IV. 


provided an opportunity for more aetailed survey and discussion 
of particularly active topics than was possible previously. The 
remainder of the sectional programs consisted of contributed 
papers, each allotted fifteen minutes for presentation, and five 


minutes for discussion, There were 335 such papers: 108 in 


_— 


section I, 123 in section IT, 37 in section ITI, 26 in section IV, and 
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{1 in section V. In order to fit this large number into the program 
i] tion V. In order to fit this large number into the prog 
time available, it was necessary to run the sectional programs 


simultaneously, and to have two simultaneous sessions in both 

‘tions Land II. Thus, for most of the sectional program, seven 
simultaneous sessions were in progress. The timing of each talk 
was specified in the printed program, so that members could plan 


» hear individual papers in different sections. This arrangement 


proved extremely satisfactory, and the audiences changed 
irkedly as the sessions proceeded. 

The reneral lectures and sectional! addresses will be published 
full in the Proceedings of the Congress. Because of the size of 


the progran brief abstracts only of the contributed papers will 


ippear Most authors will therefore publish their papers else- 


In the first general lecture, “Social aspects of aeronautics,”’ 
I. C, Hunsaker prese nted a fitting opening to the technical pro- 
gram of the Congress in stressing the impact of a branch of applied 

echanics on the world in which we live. G. I. Taylor, speaking 
in “Hydrodynamic theory of detonating explosives,”’ discussed a 
opic which was extensively developed during the recent World 
War II and which extends the study of the propagation of dis- 
ontinuities bevond that of propagation in a single medium. The 
impact of modern high-speed computational machines on the 
present and future development of applied mechanics was empha- 
sized by J. von Neumann in his lecture, “Automatic computation 
ind hydrodynamic a R. Courant demonstrated the part 
plaved by mathematical analysis in applied mechanics in his lec- 
ure, ~ Recipro¢ il variational problems and applications to prob- 
ems Ol equilibrium.,”’ The complex physical phenomena asso- 
ciated with a problem of current active interest in the study of 
is dvnamies were discussed by A, Kantrowitz in his lecture, 
Physical phenomena associated with strong shock waves.’’ W, 


Tollmien discussed the development of turbulence, a topic ot 


msiderable present interest in fluid mechanics, in his lecture, 

Uber Schwingungen in laminaren Str6mungen und die Theorie 
le Turbulenz ” The program ol general lectures was com- 
pleted by A. Lichnerowiez discussing a topic which integrates the 

irious branches of applied mechanies, ‘‘Méthodes tensorielles en 
mécanique.” 

The section I addresses by H. Geiringer and W. Prager dealt 
with ispects ol the theory of p! isticitv, and M. Reiner discussed 
second-order effects in elasticity and hydrodynamics. The con- 
tributed papers in this section covered a wide range of topics in 
the theoretical analvsis of stress and strain distributions in elastic, 
plastic, and viscoelastic bodies, and in problems of experimental 
stress analysis. Individu il topics in these fields which received 
most attention from authors were the theory of pl ites and shells, 

istic instability, and the solutions of the classical partial dif- 
ferential equations representing elastic stress distributions with 
infinitesimal displacements. Other sizable groups of papers cover- 


ing related tTopies were theoretical and experimental studies in 


} 


pl isticity, and wave propagation and vibration analysis in elastic 
media. There ppeared to be a dearth of papers on the theory of 
structures, possibly due to the meeting of the International Con- 
gress of Bridge and Structural Engineering held in Cambridge, 
her | ind at about the same time. 

In section II, G. T mpl discussed a unified method of solution 
ff problems of fluid mechanics in which derivatives in certain 
directions dominate the motion J. M. Burgers described the 


correlation function connected with a nonlinear problem, and 


F. N. Frenkiel spoke on turbulent diffusion. The contributed 
papers cove red a wide range of both theoretical and experimental! 
topics, ranging in scale from the swimming of microscopic organ- 
isms to magneto-hydrodynamics which was initiated in con- 
Investigations of com- 


nection with theories ot cosmology. 


ressible flow dominated the field, transonie flow attracting the 
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largest number of authors in this group. The theory of turbu] 
also received considerable attention. In papers on applicat; 
work on airfoil theory and experiment was most popular, 
The section III address was by A. Signorini, “Quelques 
cherches récentes de dynamique des solides.’’ The majorit 
the contributed papers were on vibration analysis, with ay 
tions dominating general theory. The applications were 1 
drawn from the field of aircraft vibration. Most of the ot} 
papers in this section were concerned with friction and lubri 
studies. 
The program for section IV included a sectional address 
Of the cont: 


papers, the largest group was concerned with convective 


Roy, “Du combustible 4 la propulsion.”’ 
transfer. General thermodynamic questions and the n 
matical analysis of heat-conduction problems provide 
majority of the rest of the program. 

The inclusion of section V, concerned with mathemati 
computational investigations, was another new departure 
Congress. N. Minorsky spoke on the stroboscopic method 
applications. The other two sectional addresses by M. P 


and R. V. 


value problems, the former applied to Schrédinger’s equatior 


Southwell, respectively, were concerned witl 


the latter to elastic stability problems in which the fundan 
mode shape exhibited nodal lines. The contributed papers 
ered a very wide variety of topics. The largest group of pape 
this section was concerned with methods for the solution 
ferential equations, with the emphasis on part ial differential 


tions. Studies of computing machines represented the next 


popular topic. 
THE CLOSING CEREMONY 


The closing ceremony of the ¢ ‘ongress took place in the 
Ceremonial Hall of Yildiz Palace. Though not yet fully 
from his illness, Professor Kerim Erim took the chair. Ant 


? 
re 


ing that the next Congress would meet in Brussels in 195¢ 
ceded the chair to Professor F. H. van den Dungen wil 
pressed the thanks of all members to the Turkish Organ: y 


Committee. 


Theoretical and Experimental Methods 
(See also Revs. 3304, 3388, 3454, 3500, 3575) 


3289. Weissinger, J., Estimation of error for the Adams ana 
Stérmer methods (in German), ZA VM 32, 2/3, 62-67, Feb. / 
1952. 

Formulas exist for estimating the error in the numerical so 
tion of differential equations by extrapolation and interpo 
methods. In the derivation of these formulas a linear differ 
equation is established for the upper bounds of the error. Aut! 
shows that, by a more cautious manipulation of the abs 
values of the errors, a novel difference equation ean be det 
leading to a better estimation formula. [fe applies this priz 
to Adam’s interpolation and Stérmer’s extrapolation method 
first- and second-order differential equations, respectively. 

R. Drenick, Us 


3290. Ramamoorthy, C. V., and Soroka, W. W., Resistance 
wire computing device for solving algebraic equations, /’ 
Engng. 23, 2, 134-137, Feb. 1952. 

Authors describe in detail a device for solving linear su 
taneous equations that consists of 64 potentiometers, the s 
wires of which are stretched across a large sheet of wood. 1 
positions of the sliders represent both the coefficients and 
variables, the latter having a number of potentiometers 


DECE 


im 
is b 
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sponding to the number of equations. The solution is obtained 


a trial-and-error method. To compare the results given by 
computer with the exact results, the response curves of an 
ated system of forced vibration were determined for two dif- 
The agreement is very close. 

F. A. Willers, Germany 


ent values of damping. 


3291. Swenson, G. W., Jr., Analysis of nonuniform columns 
and beams by a simple d.c. network analyzer, ./. aero. Sci. 19, 4, 
973-275, 278, Apr. 1952. 

Differential equation of bending is replaced by systems of dif- 

ence equations. An electrical analog of this system is set up, 
onsisting of a d-c ladder network where displacements are repre- 
sented by node-pair voltages and moments by branch currents. 
General problem requires negative resistances which are simu- 
ited by subnetworks of resistors and adjustable voltage sources 
Solution is obtained by iterative adjustments. 

Critical load of stepped column with one transition is deter- 

ned within 0.5°% of analytical value. Method is said to be 

vorable as regards accuracy, mental effort, and economy. 
S. Ekeléf, Sweden 
van Wijngaarden, A., Table of the integral ,f 
Comput. De pt. Math. Centre dam Re D. 


" €Xp- 


3292. 
2 — gv)v Pd, Amste 

R176, 6 pp., 1952. 

Five decimal values of the integral have been computed for 
O(1)10, 0(0.25)3.5(0.5)14.5. The last decimal is 


{ absolutely reliable. Irom author’s summary 


and 7 = 


63293. 
tals, 2nd ed., New York, John Wiley & Sons, 
Chapman «& Hall, Ltd., 1952. $10. 


=“ cond edition ot this well-known handbook has been 


Eshbach, O. W., Handbook of engineering fundamen- 


Inc.; London, 


niarged 


1 many sections revised or rewritten. The most important 
are as foilows: Tables of standard structural sizes for 


added. In 


is been placed on determinants, matrixes, and statistics. 


anges 


iluminum have been mathematics, more emphasis 
Section 
mechanies of rigid bodies has been enlarged Lo include gvro- 
ype, generalized coordinates, and Lagrange’s equations. A 
w chapter on experimental stress analysis includes description 
various types ol strain gages. The chapter on testing of ma- 
rials has been brought up to date. The most extensive changes 
: ire found in the presentation of fluid mechanics, where the original 
section has been divided into two; one on incompressible fluids, 

d one on aerodynamics containing new chapters on shock 

ives, high-speed wind tunnels, propulsion, subsonic, transonic, 

ind supersonic flow, unsteady flow, ete. The sections on engi- 

eering thermodynamics and on metallic materials have been re- 


vised. 


some 


section 


The 


One might, perhaps expect to find in the latter 
information on titanium alloys, but none is given. 
neluding section on engineering law has been rewritten. 
Reviewer believes the new edition to be a valuable tool for any 


ngineer. T. A. Mortensen, USA 


engineering 
French), 
34.50 


$3294. Blanc, C., Differential equations in 
Les équations différentielles de la technique! (in 
Neuchatel, Switzerland, Editions du Griffon, 1947, 307 pp 
SW. frs. 

This is a well-written clementary beok containing numerous 
The book 


Ordinary linear differential equations; 


pplications to vibration problems. is divided into 


hree parts: partial dif- 


rential equations; and miscellaneous topics. 


The four chapters on linear differential equations consider the 


tuations of free. transient, and foreed oscillations. In this 
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study, the reader is introduced briefly to the use of matrixes, 


quadratic forms, Laplace transformations, Fourier series, and 
integral equations—topics not usually all found in an American 
elementary text on differential equations. 

D’Alem- 


bert’s equation and the telegraph equation; Permanent oscilla- 


The second part contains six chapters with headings: 


tions; The wave equation; Force oscillations; [quation of heat 
and Poisson’s equations. 

In the last part there are three short chapters; one on the 
differential equations of calculus of variation, one on ellipt ic fune- 
tions and integrals, and a final one on Bessel functions. 

The book is full of excellent illustrative examples drawn from 
mechanics. In order to include these examples, however, author 
seems to keep theory to the strict minimum. In spite of this, 
reviewer feels that it is a good book from which an engineering 
student (with only slight knowledge of French) can obtain valua- 


ble aid. Paul F. Byrd, USA 


©3295. Mikeladze, Sh. E., New methods of integration of dif- 
ferential equations and their application in problems in the theory 
of elasticity {[Novie metodi integrirovaniya differentsialnikh 
uravnenii i ikh prilozheniya k zadacham teorii uprugosti|, \los- 
cow-Leningrad, Gosud. Izdat. Tekh.-Teor. Lit., 1951, 291 pp. 
11.50 rubles. 

300k gives numerical methods for solution of buckling and 
vibration problems involving columns and shafts. The principal 
mathematical interest lies in the first chapter on boundary prob- 
lems with linear differential equations. The author sets forth 
here several numerical methods of finding characteristic values, 


These 


employ numerical formulas for integration and differentiation, 


most of them taken from his own writings. methods 


many of them novel or at least uncommonly used, to construct 
an equation for the characteristic values of the system. In some 
CASES, the system is converted to an integral equation; In others, 
formulas for derivatives are used directly. Free use of unbal- 
anced formulas is made. The chapters after the first are devoted 
to specific Ap] lications. The second chapter deals with buckling 
of columns with various types of end support and lateral restraint 
No assumption as to uniformity of the cross section is generally 
much shorter, and 


required. The four remaining chapters are 


deal with stability under loads distributed longitudinally stability 
and transverse 


of curved beams, longitudinal vibrations of bars, 
I. CGaske I], | s.A\ 


vibrations of bars and strings. R. 


3296. 
theory (in German), Ing. 
Author shows by reduction to Cauchy-type integral and direct 


Dorr, J., On two integral equations occurring in wing 
-Arch. 20, 2, 88-90, 1952. 


verification that solution obtained with real or pure imaginary 


parameter in integral equation also holds for nonzero compley 
The two previously solved cases [AMR 4, Rev. 3594 


A. Ch: USA 


values. 


are the technically interesting ones, 


hes 
3297. Gavrilov, N. 1., On the stability after Lyapunov of sys- 
tems of linear differential equations (in Russian), Dokladi Ahad 
Vauk SSSR (N.S.) 84, 3, 425-428, May 1952. 
Consider the system d.r,;/dt Spa Pult)r, (1 ie Pere 


1], where the P(t func- 
the real variable ¢ for ¢ > to. 


are continuous (in general complex 
c Author 
proof) an effective sufficient criterion for stability in the sense of 


STHTeS without 


tions of 
Lyapunov of the zero solution of [1] for t 2 tp. 

rut u, = exp rJS 'ReP (udu, Ig = ud r J iP i)\du 
i = i: and consider the determinant |} 
ments 6... = 1.6... = — I..(14 ¢ k 


me: 


oO} order 
Every element /,; of the 7-th 


row is calculated for one and the same value ¢: of t, and the result- 








ng determinant is denoted by D)(t,, t, 4 Determinant 
riterion of stabi For stability in the sense of Lyapunov of 
the solutior Oot |l} tor? 2 to, it is sufficient that there exists 
a 7 fy such that, for anv combination of the arguments ¢ es if 


satisfied: (1) D, 


nonnegative (2) the 


the following requirements are is positive and 


ll] of its principal minors are functions 


1.,/D _ I 4 , n) are bounded, where A., denotes the 
vepral oOmplement ol the element ein Oo 
This criterion, which is of wide application, is illustrated for 


stems of some particular types, and two theorems which are 


lerived from it show that this criterion determines stability in the 
numbers. 
\oreover, it extends some results of Wintner [A mer. J. Math. 67, 


1945], Weyl [cbid. 68, 7-12, 1946], Vat 


positive as well as of zero characteristi 


tkubov ich 


Shorr 28 (70), 1, 217-240, 1951 IK horoshiloy P Vat. 
Wekh. 15, 1, 37-54, 1951 l'chen. Zap Leningrad, Gosud, Un 
p. 19, 1950), Rapoport [title source, 78, 6, 1097-1100, 1951 
Persidskil  {/ AKazansk, Fi Wat. Obsheh. 11. 1938). Cesari 
inn. Scu. norm. sup. Pisa (2), 9, 163, 1940], Demidovich |AMR 
4, ht 1900 nd Basov [title source, 81, 1, 5-8, 1951 


Kugene Leimanis, Canada 


©3298. Voelker, D., and Doetsch, G., The two-dimensional 
Laplace transformation. An introduction to its application for 
solution of boundary-value problems, with tables of correspond- 
Eine 
Einfiihrung in ihre Anwendung zur Loésung von Randwertprob- 
nebst Tabellen von Korrespondenzen], Basel, 


ences |Die Zweidimensionale Laplace-Transformation. 


‘emen Verlag 


Birkhauser, 1950, 259 pp. 39 sw. frs.; bound, 47.85. 

(;. Doetseh vuthor ot now classic work on the one-dimen- 
SIOnM Laplace transform, has, together with D Voelker, brought 
us a book on the two-dime nsional Lay lace transiorm The main 


object has been to bring together in book form various results on 


this subject which are scattered throughout the literature, so as 


l 


to introduce the re 


ader to the application of the two-dimensional 


transform to boundary-value 


problems In partial differential 
equations 


The question which naturally arises is the one concerning the 


idvantage of the two-dimensional Laplace transform over the 


Laplace transform iterated twice. As authors 


One-dimensional 


out, there is, first, a purely technical advantage in the 


port 


simplicity of operation. Secondly, the two-dimensional trans- 
form gives a deeper insight into the nature of such problems as 


Which boundary conditions can be given so that the associated 


boundary-value problem has a solution, and (b whether the 


boundary conditions can bye given inde} endently of one another. 


Thirdly, a system of two partial differential equations in two 


be reduced to the solution of a svstem of algebraic 


unknowns Can 


two-dimensionai transform, whereas the 


equations by use of the 


one-dimensional transform 


only reduces such a system to a sys- 
tem of ordinary differential « quations 


} 


Book is divided into two main parts. The first deals with 
theory and the secor dis a collection by D. Voelker of tables of 
correspondence ~ ( orrespondences ol general operations, corre- 


spondences of special functions, and a list of special functions with 


definitions 
The first chapter 


COnCeCTOS the basie properties Ol the two- 


dimensional! Laplace transiorm Since only those two-dimen- 


sional transforms are considered which are itcrates of the one- 


dimensional Laplace transform, many proofs of theorems may be 
obtained directly from the corresponding theorems in the one- 
dimensional case. Consequently, authors give a full discussion 
only in those cases where there is a basic departure of the two- 


limensional theorv from the one-dimensional theory. 


The second and third chapters concern the solutions of the 


° 
m 
rn 
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classical partial differential equations of mathematical phy 


In the fourth chapter, the general partial differential equatio 


the second order is considered, and the fifth chapter treats s 

tems of partial differential equations with two independent 

bles. Two more chapters are concerned, respectively it ! 
7 


partial differential equations with three independent vai 
and with series expansions. 
Book is competently written and reviewer believes it 
welcomed by those interested in these problems. 
{. Devinatz, USA 


3299. Wenzl, F., Iteration method for the calculation of com- | 
plex zeros of equations (in German), ZAM M 32, 2/3, 85-S) Phe 
Feb./Mar. 1952. 

g(2 - F(z), 9 
iH ?(c)-= 6. ee 1, and 
This process was 
ZAM M 30, 97-101, 1950] cor algebrai 


For solving F(z = 0. set oz 
27 92 ,Znn = PD (2, 
im some neighborhood Ol '¢ then ty => ee 


scribed by Collatz 


tions, Wenzl remarks that also for F transcendental, for ce 
there exists an r such that, in fact, ®’(¢ = (. Likewise, we 
pair of equations F(x, y = G(r, ¥ 0, he sets ® ry ( 
PF ,W xrPy?|xry G| and defines an iteration which conve 
when first partial derivatives of ® and V are sufficiently sm 
&,y = n satisfying the equations. The extension to the 
or n equations is obvious. 
Advantages claimed for this over Newton's method sare 
the starting point 20( or 29, yo) can be taken farther from 
£7 Moreover, one and the same starting point may | 
each of several solutions by following the different patl s 
complex plane corresponding to different roots (there are 
possible paths Irom Hlowever, the selection of r for a1 : 
involves at least some estimate of F’(&)/C"~!, and it is not hu 
to this reviewer that this is easier to arrive at than is a satisfa Me 
starting point zo for Newton’s method. ' 
A. S. Householder, USA 
Mechanics (Dynamics, Statics, Kinematics) 
(See also Rev. 3310) 
3300. Easthope, C. E., The existence of a spin integral in th 
motion of a rigid body in rolling contact with a rough surface, 
Vath. Gaz. 36, 20-29, 1952. ES 
I 


Following a suggestion made by Milne [‘‘Vectorial mechani 
AMR 3, In the gene) 


motion of a rigid body spinning and in contact with a second su 


tev. 11], author proves the theorem: 


{ 


face, which rotates either about a fixed point or about a fir 


axis, the motion being such that there is no slipping at the point 
contact, while the forces acting on the system are such that t 

all intersect the line 7G (where J is the point of contact and G 
the center of gravity of the spinning body), then an integral of 


l¢ uf 


type i-H = const (where i is a unit vector in the direction of / 
and H the angular momentum about G@) exists only if: (a) /' 54 
has a fixed direction in space; (b) J@ is fixed in the body at 

coincides with a principal axis of inertia at G; (c) the spinning 
body is kinetically symmetrical with respect to G and the moti 
is such that, at any instant, the velocity of the point of conta 
relative to the second surface is parallel to di/dt. Applicatio 
are made to the case where the moving body is a sphere. 


O. Bottema, Holla 


3301. 


(jerman 


Wunderlich, W., On statics of the rope ladder 
Vath. Z. 55, 13-22, 1951. 

(n isogram is a skew quadrilateral whose opposite sides 
equal [G. T. Bennett, Proc. Lond. math. Soc, 13, 151-173, 1914 
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ie rope ladder is considered as a series of isogram linkages of 
stant rung length c and constant rope segment length A. 
When the weightless ladder, loaded at the ends, is in equilibrium, 
n the rope segments and the rung at a vertex lie in a plane. 
the angle between planes at successive vertexes along the rope 
; Y (the rope twist), and the angle between planes at the ends of a 
rung is ¥ (the rung twist), Bennett showed that sin Y/h = sin y/c. 
It is shown that each rope takes the form of a polygon with con- 
The 
ce diagram is a double pyramid with equal dihedral angles at 
The 


ertexes of the base of this double pyramid lie on an ellipsoid of 


stant rope twists, and that the rung twists are also equal. 
teral edges, and equal dihedral angles at the base edges. 


l- olution whose foci are the apexes ol the double ps ramid. 

lhese results are extended to an infinity of rungs to serve as a 

idel for the study of the differential geometry of ruled surfaces 

The line of striction is the locus of the mid- 
M. Goldberg, USA 


constant pitch, 


ints of the rungs. 


3302. Shul’gin, M. F., Theorem on properties of integrals of 
Chapligin’s dynamical equations (in Russian), Dokladié Akad. 
wk SSSR (N.S.) 84, 5, 899-902, June 1952. 
Continuing the work of two earlier papers [AMR 5, Revs. 1934 
| 1945], author establishes a theorem, analogous to the classi- 
theorem of Poisson, on integrals of Chapligin’s dynamical 
“Colleeted 
Vorks,”’ I, pp. 57-75, Moscow-Leningrad, Gosud. Izd. Tekh.- 


Teor. Lit., 1948]. 


juations of a nonholonomic conservative system 


The theorem is illustrated by an example of 
iotion of a rigid body parallel to a plane [ef. Chapligin, ibid., pp. 


24]. Kugene Leimanis, Canada 


3303. Malkin, I. G., On a theorem of stability of motion (i 
issian), Dokladi Akad. Naul VS. 84, 5, 877-878, June 


59 


SSSR 
Consider the equa perturbed motion of the form 


dt = X,(t, r, »t,) + X,(t, X1, this = 5, %, ,n 


where the functions VY, and XY,’ vanishing for 2 
0, are defined in the domain [2] ¢ 0, 'x,| < H. Further- 
re, assume that the Y, are continuous and periodic in ¢ (or do 
t contain ¢ at all) and possess continuous first-order partial 
erivatives with respect to the in the domain [2]. The X,’ 


») 


continuous functions of (and x, in [2], satisfving, with respect 


» the x the Lipschitz condition o1 any other conditions which 
the solution of [1] 


H and 


lnrantee the existence and uniqueness Ol 


Then, if the relations lim A 0 hold uniformly in 


'— 


sunperturbed motion x, a = 0 of the system, 


[1] by omitting the NX,’ on the right, is asvymptoti- 


} 


tained from 
bl sense ol La apunov, the same is true for the 


1 
| 


illy stable in the 


vstem [1]. Eugene Leimanis, Canada 


3304. 
after Lyapunov (in Russian 
84, 4, 657-660, June 1952. 


Author outlines a method for determination of stability in the 


Gavrilov, N. I., On a method in the stability theory 
Dokladi Akad. Nauh 


SSSR (N.S. 


sense of Lyapunov of a linear system with coefficients P,,(t) con- 
This method 
veneralized characteristic equation 
Pot Nb ki = 0. If the given 


\W ith 


tinuous for f¢ > lo. (which he ealls the method of 
is based on a consideration of 
the characteristic equation [1 
svstem is submitted to a linear transformation variable 
oefficients a,,(t) of Lyapunov’s type (with continuously differen- 
tiable bounded coefficients and bounded reciprocal matrix), if 
= (B+ C)y. 


B are linear 


issumes the form 7’ where C is a Jordan matrix, and 


the elements b;, of combinations with bounded 


efficients of the derivatives of a@,, (tf). Moreover, it is assumed 


that each root of [1] holds its multiplicity. Assume that (a) if 
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A,(t) is a multiple root of [1], belonging to an elementary divisor 
of multiplicity e, > 1, there exist 6 > 0, 7 2 to such that Re 
A,(t) < —é fort 2 7; further, the elements };;(¢ 
sponding rows of B are absolutely integrable on (fo, 

- k, but for 7 
tinuous functions of ¢; (b) if A,(¢) is a simple or a multiple root of 
[1], bute, = 1, and Re A,(t)< 6 fort th 
respect to the 6,,(t) remain valid. If 


in the corre- 
or tend to 
zero ast — + o for? < k thev are bounded con- 
7’, the assumptions wi 
, however, the assumption 
with respect to Re A,(t) fails to be satisfied, there exists a numbet 


V >Osuch that ; S* RedX(u) du < N fort fo, and the elements 


b6..(t) of the corresponding row are absolutely integrable on 


+c), Under these assumptions, the solutions of the given sys- 
tem are stable in the sense of Lyapunov fort 2 ft.  Itis claimed 


that this theorem follows from the determinant criterion of sta- 
bilitv (see preceding review). 


Eugene Leimanis, Canada 


3305. Huckert, J., Radii of curvature in slider-crank mecha- 
nisms, Prod. Engng. 23, 6, 126-1338, June 1952 


Starting with the position vector OP of a point P on a plan 
curve, author derives for the vector dOP iy y is angle bet weet 


OP and reference direction) an expression which contains thi 


radius of curvature p. He evaluates this vector expression for 


the slider-crank mechanism and its inversions by finding the ve 


tor to which it is identical. \ semigraphical procedure is Fre- 


quired to determine p. The method shown permits finding p for 


any point of the link in complex motion in any position of the 
mechanism. 

Reviewer believes that, for practical use, the Bobillier construc 
tion for determination of p will be preferred because of its simplic- 


ity The Bobillier method [see Reinhold Miller, ‘Finfiihrung 


in die theoretische Kinematik,’’ Verlag J. Springer, Berlin, 1982, 
pp. oF. 23118 purely graphical, Josef Boehm, USA 


3306. Kraus, R., Design of straight-line mechanisms. I. 
Four-bar linkages for four- and six-point straight-line mecha- 
nisms with finitely neighboring point positions (in Cermat 


Feinwerktech. 56, 6, 175-181, June 1952. 

Straight-line mechanisms with given, finitely v g 
couple point positions along a straight line enable tl lesigner to 
relate coupler point distances to angles of the dh y cranl | 


this way, by relatively simple means, it is possible to transform 


motion with a high de gree Ol 


rotary aceura l ) ry 1rie 
motion cording to preseribed requirements. For instance 
there can be correlated equal distances betwe upler | 


positions TO ¢ qual crank angles. 
The article 


nv chanisms with prescribed, finitely adjacent point positions 


presents several practical examples of straigh 


From author’s summary by 


3307. Lichtwitz, O., Mechanisms for intermittent motion, 
Vachine Design, 50 pp., 1952. S1. 


Svstematie mathematical treatment of kinemati prope 


(geometry, displacements, velocities, and acee] rations) ol 


ticular group of stop mechanisms applicable with considerabk 


versatility to intermittent motion proble m considet 1) exter? 


and internal Geneva stops and star wheels for parallel axes; (2 
intermittent gears for intersecting axe s; (3) grooved-evlind ' 
axial roller-disk combinations for crossed axes. Analogous 

is omitted that might have been considered under (3), wher 


disk rollers are radial, and grooved driver is of hourglass for 
In cases where evaluations of pertinent functions are tedious, 


author provides tables of small increments of these, permitting 


interpolation without significant error. These save designing 


“"aT) TY ? ’ iT 
nisi tor a p ~ 


time and aid in the proper evaluation of 








Excellent schematic layouts of mechanisms 
in categories (1), (2), and (3) are given. 

Motion diagrams are included; also, recommendations for the 
scope Or Us¢ fulne SS Ol the respe ctive devices under (1 ), (2). and 
3 Article is an effective working tool for the designer of auto- 
Lloyd R. Koenig, USA 


matic machinery 


3308. Dobrovol’skii, V. V., General theory of mechanisms 
for describing plane curves (in Russian), 7’rudi Sem. teor. Mash. 


Vekh. 9, 36, 11-77, 1950. 


Let a range of points be re prese nted by a fixed slotted bar m, a 


lof lines by a slotted crank revolving about a point S. If 


ith slots are of the same width and contain a circular pin free to 

ide in each, a perspectivity between the range m and the pencil S 

mechanized by means of this linkage Every construction in 

) veo can be translated into a mechanism 

‘ eq « ] al kages iW sone simple ruies are applied 
Che author does this for the basic contents of this theory (genera- 


on of conic sections, et \. W. Wundheiler, USA 


Gyroscopics, Governors, Servos 


3309. Weiss, H. K., Analysis of a friction damper for clutch- 


tvpe servomechanisms, ./. aero. S 18, 10, 676-682, Oct. 1951. 
P’ ? i utch-tvpe servomechanism with a friction 

y — ; itput shaft b 
{ 1] “ rey ( ] mista tor jue 
i ) l i l iy yy erro! Load 


Li input is 
stud ) ns ited that a 
) l ~ 2 d oO The 
) I I} 1! t les ar hown to have 

i | 7 ( ) I ] l r¢ vlvel 


Wi LAgTY \ Wolfe Canada 


3310. Loeb, J., Harmonic analysis of nonlinear servomecha- 


nisms (in Frencl C. R. Acad. S Paris 233, 14, 733-735, Oct. 
1 

TI 1 note completes tl results given In a@ previous one 

LMA -S, FR | Phe ( he nonlinear dynamical 

under co s studied by a variational procedure 

if riterion thus obtains lis interpreted grap] ically. 


Louis A. Pipes, USA 


Vibrations, Balancing 


(See also Revs. 3291, 3310, 3324) 


3311. Demidovich, B. P., The vibration of bars bent into an 
arc of a circle (in Russian), /nzher Sbornik Akad. Nauk SSSR 
5, 2, 112-132, 1949 

The vibration of circular ares, treated as a two-dimensional 
problem (the vibrations in the plane of the are) was investigated 
by H. Lamb [Proc. Lond. math. Soc. 19, 365-376, 1888], I. P. Den 
Hartog [Phil. Mag. (7) 5, 400-408, 1928], F. W. Waltking [Jng.- 

irch. 5, 420-449, 1934], and T. Ikebe [Scz. Papers, Inst. Phys. 
Chem. Res. 34, 679-712, 1988 (ll the afore-mentioned investi- 


gators assumed that the bar is thin as compared with its length, 
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thus neglecting the rotation of a cross section, and that the ce 
tral angle subtended by the arc is small. The elongation of t}, 
bar was neglected by some and taken into account by the others 
The author of this paper neglects the elongation of the bar, neg- 
lects the rotation of a cross section, but makes no assumpt 
with regard to the central angle subtended by the are: therefor: 
some of his results can be applied to a circular spiral of a 
small pitch. Using the conventional equations of motion inely 
ing the variational principle of Hamilton, author obtains a li: 
differential] equation with constant coefficients of the 6th ord 
In the absence of external loads, the right member is zero and 1 

} 


equation bye Comes homogeneous, The solution depends on 
boundary conditions, which are viven, and the character oO} 
roots of the subsidiary equation. The author discusses at g 
length the ditferent solutions depending on the different ty pes 


roots, He also investigates the vibrations forced by a cont 


ously distributed external load varying with time. This 
requires finding the particular integral of the afore-mentio 
differential equation. The main contribution is the method 
solving the differential equation of motion. 


Courtesy of Mathematical Reviews T. Leser, USA 


3312. Pisarenko, G. S., The forced normal vibrations of 
built-in cantilever beams taking account of hysteresis loss 


Russial Lrnzhene Shorni! {kad. Nauk SSSR 5, 1, 108 
LOLS, 

\ ea ( of unifo ectangu ISS SECTIO 
ected to reed vibration by a harmonic oscillation of the 
port Che material of the beam is assu 1 to exhibit hyste 
On the assumption of small deviatio O s e} O 
ind seco rder approximations determined for the equ 
O 1O he beam It is sho ) pra 
poses : oximation vields suffici eeul 


3313. Bolotin, V. V., On parametrically excited vibrations of 
elastic arches (in Russian), Do/ i Akad. Nauk SSSR (N.S 
83, 4, 537-539, Apr. 1952. 


The motion of a two-hinged arch of uniform section is tre 
) 


] } + + > ] ] + 
Inder the action Of @ pulsating load, acting 1n the pla ‘ 
ice se eo a . TI eae led 
Ch and normai to it, at the crown ne Critical load a 
dynamical instability occurs is found loxperimental result 
: ‘ ees ; : 
iven which confirm the theory. . Saibel, USA 


3314. Pestel, E., Determination of the effective and reactiv: 
power of a simple oscillator with indirect drive (in Ger 
ZAMM 32, 2/3, 88-90, Feb./Mar. 1952. 

Foreed vibrations of a single mass are considered with the 


] 


| Xe d support by means ota singt spring and asing 


attached toa ti 
damper in parallel. A driving force is applied to the n 
through a spring in one case and through a damper ‘n anot! 
case, and the equivalent spring constants and damper coefficier 
are caleulate d fora prototype such that a new spring and dam} 
connected to the fixed support, with the driving force applied + 
the mass directly, lead to the same equations. Author poi 
out that equivale nt system procedure leads to false results for 


reactive power. 
I 


3315. Sretenskii, L. N., Oscillation of a liquid in a moving 
vessel (in Russian), /zv. Akad. Nauk SSSR Otd. tekh. Nauk 1 
10, 1483-1494, Oct. 1951. 

\ rectangular vessel partly filled with a liquid can move in 
horizontal direction against a spring force proportional to th 


deviation from equilibrium. The natural frequencies of this sys 


33 


S 
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, and the form of the free surface of the liquid are calculated 
the assumption of small vibrations and the linearized theory of 
race Waves. 
First, the velocity potential of the motion of the liquid relative 
the vessel is calculated, and from this, the force exerted by the 
iid on the vessel. This foree depends in a complicated manner 
the frequency of the vibration and is proportional to the devia- 
n of the vessel from equilibrium and can be considered as an 
iditioual spring force for the vessel. The system has infinitely 
nv natural frequencies. For a light shallow vessel with a 
ivy liquid, sometimes a solution is possible in which the vessel 
ves aWay in one direction; however, this is not, as the author 
vs, a growing vibration. 
\n application is given to a pendulum consisting of a light 
-sel with a heavy liquid, suspended by a light bar. 
W. H. Muller, Holland 


3316. Storchi, E., Connection between the form of the free 
water surface and the form of the container in the oscillations of a 
i] juid ln Italian . Ist. Lombardo Sci. Lett. x. ©. Se l. Vat. Vat 3 
13 (82), 99-112, 1949. 

\ssuming two-dimensional motion of an inviscid incompre ssible 


fluid and the linearized boundary condition for gravity 


/ 


tuthor finds that if the free surface has the form 'GG8 
: Se rg es 
Y(t), then Y(t) is sinusoidal with frequeney w and the stream- 


s (including the shape of the containet are given Dy 


v ; T / T PP > == 3 T [p’ > j p’ r iy - A 


ere A is a real constant and the left-hand side must be real for 
hosen function p(2) to be possible. A number of specia 
p ire treated, giving both new and old results 


J. V Wi h wusen, Ls \ 


3317. Yushkov, P. P., On the correction of the coefficients 
btained in the usual practical harmonic analysis (in Russian 
hener. Shorn Akad. Nauk SSSR 10, 213-222, 1981. 
n earlier paper [title source, 6, 197-210, 1950], author ob- 


| approximations a,, and b,, to the Fourier coefficients A,, 


= 
for a function f by means of formulas 

ln = CuOm, dy | 

hich a ind O, are the coefficients found by the usual process 

Pore inal sis with n subdivisions of the period In the 

esent pauper, the idea is extended to « xpress @,, as a linear com- 

ition of a’s, and b , as a linear combination of 6's Typical 


a 1.00006, 
a 1.00079a» 


0.065850 0.19901La 


0.02670a; 0.2765a 10, ete. 


Vables of the coefficients are supplic d for four different cases 


esy of Vathematical Reviews W. E. Milne, USA 


3318. Morris, J., and Green, G. S., The vawing vibrations of 


an aircraft, Ae ro. Re B. ( ‘ounc. Lond. Re p. Ve ” 2525. Z pp., 5 figs... 
\lar. 1946, published 1952. 


Report gives a theoretical method for calculating the natural 
equencies and modes of yawing vibration of a complete aircraft. 
lhe basie feature of the treatment is the replacement of the con- 
nuous-mass system by one consisting of a finite number of dis- 
rete masses elastically interconnected. In the course of the 
nalysis, use is made of the deflection-coefficient artifice in the 
rmation of the equations of motion, and the escalator process in 
eir marshalling and numerical solution. 

The method has been applied to a single-engined fighter air- 
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+ 


eraft, for which the results of a resonance test were available 
These results appear to be some 10 Ink eXCess Of their calculated 
counterparts, and no satisfactory explanation occurs to the authors 
to account for this incompatibility. 


From authors’ summary by Henry G. Lew, USA 


3319. Housner, G. W., Bending vibrations of a pipe line 
containing flowing fluid, /. appl. \Jech. 19, 2, 205-208, Jun 
1952. 

Hamilton’s principle is used to establish the governing differet 
It is shown that the equation pre 
ind Haviland [AMR 4, Rev. 1461] 1s 


tial equation of the problem 
viously obtained by Ashley 
Incorrect Naturna! 


modes ot vibration ot svstem Involve all 


harmonics of the simply supported pipe with zero fluid velocity 
They are coupled by the flow so that all even harmonics are 90 
deg out ot phase with all the odd harmonics Reviewer consider 
Fourier expansion (equation 7) of present paper Is incorrect 


Vibration equations should read 


Sprw,/l) TA 22 ] 2 2 
These lead to a differet requ l qu 
for the restricted S l Using tl ju ur 
bove, reviewer endorses author’s ) IS]O} h) 
fluid velocity on fundamental natut requeneyv is vlig 
the se considered, R. W. 7 l-Nash, Aust 


3320. Malyuzhinets, G. D., The mathematical formulation 
of the problem of forced harmonic vibrations in an arbitrary 


region (in Russian), Dokladi Akad. \ SSSR (N.S.) 78, 3 
139-442, May 1951. 

Author seeks a unified formulation of wave-propag 
lems which shall insure uniqueness for both finite and infir 
regions, including the ease in which the boundary exte) 
infinity He lists briefly the shortcomings of the radiat 
principle, and of the principle of absorption [et. A. G. Svesi 
title souree, 73, 917-920, 1950]. Tle finds more s: 
variant of the latter principle used by V. Foek [Ay P} 5 
‘7. LO] 12(), 1933 : based O! il alvti ( tinuation »! WNAaLi! 
ary values of the propagation constant. He goes on to prov 
uniqueness theorem for an appropriate Green’s fur ol ! 


Av +A 0, where 7/2 irg A 37/2, which ean be deduced 
simplv from a theorem of the author’s |title source, 78, 220-230 
19511/, and coneludes vith miscellaneous ret rks, 


Courte: j of Vathe matica Re zweu | \ s 


Wave Motion, Impact 


(See also Revs. 3467, 3572, 3595, 3606) 
3321. Satd, Y., Study on surface waves I, Bull. Farthg. Re 
Inst. Tokyo Univ. 29, 1, 1-11, Mar. 1951. 

In this first part, author studies two points of the theory of 
elastic waves in the earth. He interprets the characteristic 
equation of Love waves suggested by the inte rpretation Or wave 
trains in the Lummer-Gehrcke plate used in spectroscopy, and 
computes the minimum value of the group velocity and the corre- 
sponding phase velocity and wave length. The numerical results 
are given in two tables and four diagrams. 

F, H. van den Dungen, Belgium 
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3322. Cuénod, M., and Gardel, A., Study of translation 
waves of small amplitude in case of supply channels of hydro- 
electric plants (in French), Bull. tech. Suisse Rom. 78, 7, 93-102, 
\pl 1952 

\uthors’ research tre 


juation in linear 


its Operationally Saint-Venant’s surge 


rm. Operational solutions are simplified 
by reducing Ope rational « xponents and characteristic impedance 
» rational torm (1. by ignoring wave distortions Down- 
stream limit conditions are examined corresponding to different 
linear head-discharge lationships assumed to represent operat- 
Inv characteristics of powerhouse reflection and transmission 
vfhicients are deduced accordingly 
rational formulas are algebraized tor infinitely 
mv channel, and stabilitv conditions are deduced therefrom: 
suits are t it, In pres ce of friction losses in channel constant- 


power operation is found to be unstable and of an expanded 


iperiodic type with very long time constant. 

Finite length channel is then treated, and effect of reflected 
vaves on stability taken into account after proposing use of 
Nyquist and Leonhard criteria for stability investigation (which, 
howevel re ineffective because the characterist bt equation is not 

Lit ( refi Waves on operating stability is 

i l 1 i NI i Vay 

aper’s attack of difficult problem is remarkable, even though 

} i ) pro ili seems to deserve ett justification, 

1 results need experime il cheel 


Giuseppe Evangelisti, Italy 


3323. Roseau, M., Reflection of waves in a channel! of varia- 
ble depth (in French), (. R. Acad. Sci. Paris 234, 3, 297-299, 
Feat 1952. 


Che equations o mo -Ol-2TAVITV WAVE s deve loped Ih preced- 
Ing article sbv the autt Ol AMIR S. Rev. L009, et al 


are applied to 


th of a channel. 


reflection of waves at a discontinuity in the dep 
Che physical description would be much more easily understood if 
n or two of the waves and the chan- 


W. C. Johnson, Jr., USA 


vuthor had melud i diagran 


3324. Simonyi, K., Calculation of stress and deformation 
waves in long rods by means of a method used in communication 


science (in Giermat leta Techn. Hung., Budapest 1, 3, 319-362, 
105] 
Author develops mathematical analogy betw one-dimen- 


and theory of ideal 


sional theory of longitudinal waves in rod 


ilternating-current transmission line by identifying parameters 


system of two tirst-o1 ler partial differential equations of the 
ransmission tl W rth eters 1n a similar system for the rod. 
Va ULS ¢ | ynidit scan be represt nted in terms of impedance 
that mechanical problems are reduced to electrical the problems. 
Problems considered include reflection and transmission at 
Init i ween s of different density and elastic modulus, 


ind natural 
\pproximation method is 


tape r d rods al d rods w ith discontinuous dian et 
frequent ies of such cor pound rods. 


proposed for estimating size of cavities or cracks in rod bv measur- 
+ 


I 
ing reflection and transmission properties. Striking of hammer 


plastically deforming object interposed 


on anvil with or without a 
is considered by considerably idealizing the problem. 


Malvern, USA 


Lawrence 


3325. Morley, L. S. D., and Plantema, F. J., A discussion of 
the effect of the flexibility of aircraft during landing impact, Vat. 
LuchtLab. Amsterdam Rap. 8.369, 28 pp., 7 figs., Jan. 1952. 

\ summary and discussion are given of the available theoretical 


ind experimental information relevant to the prediction of the 
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dynamic stresses experienced by large flexible aircraft 
landing impacts. Information from 44 references is cited. 
paper first considers the physical assumptions of the avai 
theories and discusses such factors as linearization of the pr 
lem, the importance of wheel spin-up forces, the natu 
the landing-gear forces and accelerations, interaction betwee: 
landing gear and the elastie structure, and the manner in 
the landing-gear forces or accelerations are applied to the ¢ 
structure. Various theories are briefly summarized and 
relative merits and disadvantages are discussed. Finally, ay 
\uthors 
that there is at present insufficient evidence to establish thi 


ble model and full-scale tests are summarized. 


gree of applicability of the available theories to full-scale « 
tions. They conclude, therefore, that these theories shou 
used with caution and that there is need for further study o 


problem. Robert F. Smiley, Us 


3326. Packham, B. A., The theory of symmetrical gravity 
waves of finite amplitude. II. The solitary wave, Pri 
Soc. Lond. (A) 213, 1113, 238-249, June 1952. 

In a recent paper [AMR 5, Rev. 355], T. V. Davies, usir 


functional method developed by Levi-Civita, but replacit 


linear Levi-Civita boundary condition on the free surfac 
nonlinear one (i.e., replacing the condition 06/oy = g@ 
o0/dy = glexp(—3 


symmetrical waves of finite amplitude and determined dir¢ 


37) sin 36/c3), again obtained the solutio: 


some characteristics of these waves. 

In present paper, author, using the same boundary cor 
written bv Davies, determines the solution of the solitary 
and studies some traits of it, i.e , wave velocity, amplitud 
Result is interesting be 


Weinstein (1927 proved that, tackling the problem in the 


breaking condition at the crest. 
form of Levi-Civita with the linear boundary condition o1 
surtauce, no solution Was possible with the ‘xception of the tr 


one of uniform motion. Giulio Supino, Ita 


Elasticity Theory 


(See also Revs. 3350, 3357, 3365, 3436) 


3327. Nemenyi, P. F., and Saenz, A. W., On the geometry 
two-dimensional elastic stress fields, /. rational Mech. Ana 
1, 1, 73-86, 1952. 

In this paper, two-dimensional stress svstems, which are firs 
all characterized by the existence of a body force potel 
Vi c. @ such that f = V V, are considered. The two-dimens 
stress field is referred to as an M-sy stem if f satisfies one 0 
following three sets of conditions: (a) The stress is plane, 
solenoidal, i.e., V2. = 0: (b) the strain is plane, fis soleno 
1e.,. V2M = 0:(c) the strain is plane, the material inc ompress 
hence Poisson’s y= tl Y 

Using complex variable methods, the following theorems 
then proved for simply connected regions. (1) Any two-dir 
sional elastic field of M-type can be obtained by superpositio! 


one of which is harmonic in the s¢ 


’ 


two isometric stress systems 
of Féppl, i-e., whose first invariant 2S = o, + o, = o 

everywhere zero, and the other harmonic in the sense of P 
i.e., systems for which each component of the stress tens 


harmonic. (2) Let Q and Q*, defined by the equations 


Q = 2(z) + gz) = We-2, Q* = 2f*(z) + g*(z) = W* 


where W and W* are real, be the conjugate stress deviators 


responding to a pair of ./-systems, and let f(z), g(z), f*(z), g* 
all identically different from zero. Then the stress trajecto) 
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responding to 2 and Q* are one another’s reflection across the 
xis, that is, O* = —Oonly if both f/g and f*/q*, if substituted 
i, satisfy identically the equation 


+ pz + yu? — (722 + Bz + p)u (az? +rz2+q) = 0 


ere (Q, B, Y) are real and (p, g,T) complex numbers, and where 
least one of the quantities La, ¢, f and one of | Y:Ps4 are dif- 


rent from zero. (3) The knowledge of W and of the stress 


ijectories of an M-system in a simply connected domain PR de- 
rmines the corresponding stress components @,, 7,, 7,, to within 
single arbitrary constant. This last theorem leads to the final 
esult: The family of plane elastic stress fields corresponding to a 
given set of stress trajectories is a family having between two and 
ve parameters. The complete proof of this result is reserved for 


iter paper 


R. M. Morris, Wales 


varlesy of Vathe matical Reviews 


3328. Angles d’Auriac, P., On a geometric form of equilib- 
rium conditions of deformable surfaces (in French), (. R. Acad. 
Sci. Paris 234, 3, 294-295, Jan. 1952. 

Let a variable interior point V of a simply connected elastic 

irfuce be connected to a fixed point A of the boundary bv a 

irve AM: set at VW the initial points of the vectors of resultant 

ree and moment exerted by one side of the curve upon the other; 
ai and v be the termini of these vectors. Then u and v are in- 

‘pendent of the path AM, and as V traverses S, wand v traverse 

ige surfaces XY and X;. For the case of an infinitely flexible 
surtace, the author states that the tangent planes at col responding 

ints of S and & are parallel; that there exists a net of orthogo- 

| isostatic curves on S; and that D is a possible equilibrium 
and further results are 
C. Truesdell, USA 


nfiguration ot S. explanations, prool 


appear elsew here. 


3329. Amyerich, G., On the expression in curvilinear co- 
ordinates of stresses and displacements in plane elasticity (in 
talian), F.C. Semin. Fac. Sci. Univ. Cagliari 20, 175-183, 1950. 

Author solves the following questions in plane elasticity: 1) He 
‘presses the stresses in terms of Airy’s stress function (in orthogo- 
al curvilinear coordinates; (2) he shows how to calculate the 
lisplacements from a knowledge of U’ and its biharmonic conju- 
vate. He then points out how this work can be employed to 
‘tain solutions of plane-elastiicity problems by conformal-map- 

ng methods, by an improvement of the techniques developed by 
luskhelishvili [see, e.g., Math. Ann. 107, 282-312, 1932]. Aside 
mm the methods employed to derive the results, there is little 


ew in this paper. \. W. Sdenz, USA 


3330. Féppl, O., Analysis and synthesis of the state of bend- 
ing stress 0,0, = f(z, y, z) (in German), Witt. Wohler Inst. no. 46, 
} pp., 1951. 

Author summarizes and further discusses his previous work 
LMR 5, Revs. 47, 363] criticizing the validity of the linear super- 
sition principle in the classical theory of elasticity. While 
ot clearly stated so, his obiections are based essent ially on the re- 
iark that the strains associated with the component stress distri- 
utions in such a principle cannot be superimposed. It is well 
nown, however, and experimentally established that, for suffi- 
iently small deformations, nonlinear terms in strain-displacement 
‘lations can be neglected, and then the superposition principle 
f strains holds. It is also well known that, for large deflections, 
ie linear superposition of strains is not valid, and for such cases 
uthor’s criticism is valid but not new. Reviewer believes that 
he only new element in auther’s work is the introduction of a 
rrective stress distribution, which he calls state-of-bending 


tress ooo., that ean compensate for the failure of the superposi- 


tion principle of strains, if the displacements are so large that the 


linear theory cannot be applied. As in his previous work, how- 


ever, author has not shown that this is feasible and leads to prac 


tical results, although he promises in the present paper that one 
of his students will do so in a doctoral dissertation. The estab- 
lishment of such a procedure and its experimental verification are 
essential and should be presented before author's arguments 


acquire practical research value. G. A. Zizicas, USA 


3331. Melan, E., Stresses in ceilings with panel heating (in 
German), Publ. int. Assn. Bridge struct. Engng. 11, 337-345, 
1951. 

The stresses occurring in a concrete ceiling with panel heating 
are examined in accordance with the theory of heat stresses in 
elastic bodies. In the case of clamped edges, comparatively simple 
expressions are obtained; for free edges, the maximum moments 
occurring for different ratios of the side lengths of the slabs ean be 
obtained at once from a table. 

From author’s summary by M. L. Williams, Jr., USA 


3332. Salzmann, F., Thermal stresses and deformations in 
an elastic body with a steady, two-dimensional heat flow (in 
German), ZAMP 3, 2, 129-148, Mar. 1952. 

\ rediscovery of the reduction of the thermal stress to disloca- 
tional stress. The earlier papers are by N. Muskhelishvili | Bul! 
Elec. tech. Inst. (St. Petersburg) 13, p. 23, 1916] and M. Biot 
(J. appl. Mech. (Trans. ASME), p. A-41, 1935 


3333. Rabotnov, Yu. N., Stress and deformation in cyclic 
loading (in Russian), Prikl. Mat. Mekh. 16, 1, 121-122, Jan./Feb. 
1952. 

Experimental data indicate that the distribution of stresses in a 
vibrating body differs from that due to static loading in similar 


conditions; the concentration of stresses in the former case is 


lower. This paper attempts to supply the theoretical explana 
tion. Tensor notation is used throughout. The assumptions are 
as follows: (1) The stresses and the deformations obey the theory 
of small elastoplastic deformations; (2) the stress-strain relation 
is nearly linear; (3) the ratio of the scattered energy to the total 
elastic energy is small; (4) the area of the loop of the hysteresis 
ix independent of the state of stress. Using these assumptions 
author derives expressions for stresses and strains. These consist 
of two parts. The first part is in the phase with the exterior 
forces and can be computed from the conventional elasti 
formula. The second part is off the phase by 90° and looks like 
the expression for thermal stresses, but it is combined with the 
first part differently than it is in the thermal problems. The ex- 
pression for scattered work is used to determine the damping 
properties of the material. An example of a beam bent evelically 
bv exterior forces illustrates the application of the theory 


Courtesy of Mathematical Reviews T. Leser. USA 


3334. Anderson, O. L., Conditions for the derivation of the 
stress deviator tensor, Amer. J. Phys. 20, 236-242, 1952 
Author states in his abstract, “The decomposition ot the stress 


tensor into the spherical stress tensor and the stress deviator found 
in theories of plasticity is shown to depend upon the postulate 


phvsically inde- 


that the stress tensor is the tensor sum of two | 


pendent stress constituents. The decomposition is derived by two 


different methods, the first method based on energy arguments, 


arguments 


and the second method based on cause and effect 
The arguments presented donot convince the re viewer that a purely 


1 
} 


mathematical operation requires any justification or, much less 








ibject to any ‘‘conditions.” Furthermore, even the 
simplest experiments in plastic straining show the need for the 
third stress Invariant dismissed so lightly by the author. Slightly 
more elaborate experiments require consideration ot more 
elaborate invariants of stress and strain. The elastic energy and 
simple linear cause-and-effect relations do not seem especially 
relevant to anything but linear elasticity. 


D. C. Drucker, USA 


3335. Rozovskii, M. I., The flow curve and elastic after- 
effect (in Russian), Zh. tekh. Fiz. 22, 5, 880-882, May 1952. 


\uthor apples well-known theory of linearly superposable 
tereffeets to the two special Cases in which (1) the stress on (2 
the strain increases at constant rate for times t >0O. For special 
orms of the altereffeet functions, the integrals are expressed as 


incomplete gamma functions or series. No numerical values are 


ilculated or experimental data fitted, though several experi- 
mental papers are cited as sources of the aftereffect formulas 
treated Wm. Fuller Brown, Jr., USA 


3336. Kondo, K., The geometry of the perfect tension field. 
III, J. Japan Soc. appl. Mech. 4, 24, 101-104, Oct. 1951. 

The author continues his researches on stress fields in which two 
principal stress vanish at each point AMR 4, Revs. 599, 2391] 
He now considers some of the ruled surfaces tangent to such fields. 


C. Truesdell, USA 


3337. Prentis, J. M., On the compression of a cube between 
rigid rough plates, Quart. J. Mech. appl. Math. 5, part 2, 253-256, 
June 1952 

\uthor uses method of Synge and Prager [Quart. J. appl. 


Vath. 5, 241-269, 1947] to establish bounds for Young’s modulus 


by compressing a cube of elastic material between rigid plates 


which are sufficiently rough to prevent relative lateral movement. 


Poisson’s ratio is taken as '/;. The ‘associated’ and ‘‘comple- 
mentary’ states are constructed by choosing functions which 
satisfy the appropriate conditions. Employing these selected 
functions, the inequalities of Synge and Prager lead to a Young’s 
modulus which is 94.27 of the apparent modulus of mean stress 
Edelman [AMR 3, Rev. 2615] found 94.7% 
when compressing a circular cylindrical block between two 


plates D. L. Holl, USA 


and mean strain, 


Experimental Stress Analysis 


(See also Rev. 3350) 


3338. Krisement, O., Experimental stress analysis with re- 
sistance strain gages (in German), Arch. Eisenhiittenw. 23, 3/4, 
157-161, Mar./Apr. 1952. 

Iexpository article dealing with rapid calculation of stress from 
strain data obtained with strain gages. Influence of transverse 


gage sensitivity is considered. Sverker Sjéstr6m, Sweden 


3339. Trott, J. J., An electronic device for measuring small 
transient displacements, ./. sci. Instrum. 29, 7, 212-214, July 
1952 

\ description is given of an electronic device for measuring 
small transient displacements of magnitude down to 10u in., the 
apparatus being suitable for use whenever it is possible for part 
ol the equipm«¢ nt to be mounted ona stable support and a small, 
lightweight steel plate to be attached to the moving part, The 
apparatus was devised Initially for measuring the relative and 


absolute movements of concrete road slabs under the wheel] loads 
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of vehicles. The device is based upon the variation of output « 
high-frequency oscillator caused by the movement of a metal dis 
near its tuning coil, and the output is linear over the range up 
0.10in. The equipment is used with a persistent cathode-ray tu 
for visual estimation of displacements, and with cathode- 
recording gear when permanent photographic records ot the dis 
placements are needed, From author’s summar 

3340. Durelli, A. J., and Okubo, S., Use of ‘‘stresscoat”’ in 
stress analysis requiring brittle coating of increased sensitivity 
in Spanish), Crenc. y Téen. 119, 601, 1-8, July 1952. 

See AMR 5, Rev. 1975. 


3341. Tucker, C. W., Jr., and Anderson, H. V., X-ray stress 
measurements, Proc. Soc. exp. Stress Anal. 9, 2, 67-74, 1952 

\uthors give a general review of stress measurement by x rays 
Formula is given for ealeulation of subsurface stresses by re- 
moval of metal by etching. If article gives actual state of tec! 
nique, no progress has been made since 1938. Authors only me 
tion the possibility of use of Geiger counter. Applications 
method are taken from other authors. Reviewer draws attentio 
to the fact that direction of strain measurement is not direction o 
incident x ray, but direction of bisectrix between incident ray al 
reflection. Focusing is not so simple especially when incline 
incident ray is used—as authors state. 

W. Soete, Belgium 


3342. Favre, H., The photoelasticity laboratory of the 
Federal Polytechnic School in Ziirich (in Spanish), /nst. tec 
Constr. Cem. Publ. no. 112, 3-22, July 1951. 

Purpose of this paper is to give a general survey of Favre's 
pure ly optical method. A summary, mostly descriptive, of thi 
optical phenomenon upon which the method is based is pre 
sented. The equipment used is also described. The illustrations 
for practical applications of the method are taken from the re- 
search carried on by author and his assistants. The main ad 
vantage of this method is that a complete stress analysis is ol 
According 


to reviewer’s experience, in spite of the rather laborious procedurs 


tained without further calculations or experiments. 


of point-by-point readings, in many two-dimensional problems 
skilled experimenter can obtain a fast and accurate solutior 
This makes Favre’s method very attractive and deserving of 


further development. C. A. Sciammarella, Argentina 


3343. Favre, H., The purely optical method and its applica- 
tions in plane elasticity and plates subjected to flexure (in Span 
ish), Inst. teen. Constr. Cem. Publ. no. 112, 23-51, July 1952. 

Following a brief review of the previous paper, author gives 
more examples of specifie problems that have been studied with 
the purely optical method. He also presents the extersion of his 
method to the plate analysis [original paper, Schweiz. bauatg. 13, 
May 20, 1950]. 

(Author derives a set of equations for principal bending moments 
of sandwich plates, formed by two photoelastic materials 
similar to those he uses in two-dimensional photoelasticity 
Therefore, the same experimental procedure employed in the two- 
dimensional cases can be applied to obtain the principal bending 
moments and trajectories in plates subjected to flexure. 

Illustration of the practical use of the developed theory is 
given. The case of a square plate, centrally loaded and sup 
ported at three points, is studied. The plate is tormed by two 
layers, glass and Allyte, carefully cemented together. Results 
show that the degree of accuracy of the method is satisfactory. 

In reviewer's opinion, this is a useful and successful broadening 


tad 


wit 


pl 
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the field of use of Favre’s method. However, it has some 


limitations: (1) The materials of model and prototype must 
have the same Poisson ratio. This is not very important, because 
: difference in Poisson ratio will probably have little effect. (2 
lhe interpretation of interferometer readings presents some diffi- 
ulties in the points where the elastic surface has great slope. (3 
The main obstacle is encountered in the loading device. It must 
| satisfy the requirements of the measuring procedure, it being 
in necessary to make the observations in the same direction from 
ty vhich the forces are applied. C. A. Sciammarella, Argentina 
3344. D’Arga e Lima, J., Measurement of deformations 
with mechanical extensometers (in Portuguese), Winist. Obras 
S Publ., Lab. Engen. civ. Lishoa Publ. no. 19, 36 pp., 1951] 
This publication contains description and main characteristics 
f the most important types of mechanical extensometers. Chap- 


ters cover: Introduction with historical review extensometers 
with small amplification, their properties, accessories, and use, 


with special consideration of deflectometers: extensometers with 


great amplification (Huggenberger, Johannson); optical exten- 
interferometers; extensometers with electronic amplifi- 


someters} 


ition; pneumatic extensometers, recording extensometers 


\msler, 
principles and operation, with special emphasis for use in labora- 
USA 

7” 


Riehle-Comins, Templin The study ineludes basic 


tories and in structures. J. J. Polivka 


3345. Weimer, A., Precision extensometers (in (rerman 
fe Le rdtetechnik i. l, 19 23, Apr. 1952. 
which involve mechanical, 


strain gages, 


Iixtensometers, or 


ptical, or electrical principles—or their combinations—are de- 


scribed. Electrical gages are further divided into those which 


yperate by changes of resistance inductance, or capacitance. 
Short discussions and simplified drawings are given, illustrating 
These include rotating 


the operation of some of these types. 


mirror systems; lever arrangements to amplify motions which 
may then be detected by unbalance of inductive circuits; elec- 
trical resistance changes involving chang. of electrode positions 
nan electrolyte; a photoelectric device in which a movable slit 
is placed near the focal plane containing an image of a small light 
source, and others. A table is given which indicates roughly the 
<ensitivity that can be expected from some of these pickup types. 


I. Vigness, USA 


Rods, Beams, Shafts, Springs, Cables, etc. 


(See also Revs. 3333, 3361, 3372, 3380) 


3346. Craemer, H., Deformations of ideal-plastic statically 
determined beams (in Gerinan), /ng.-Arch. 20, 2, 126-128, 1952. 
(n elastoplastic study of a simply supported, rectangular beam 
solu- 
The 


istic 


loaded with two equal, concentrated loads shows that the 
tions presented in some books on plasticity are erroneous. 
assumptions of a sudden transition from an elastic to a pl: 
state, of the dependence of the beam deformations only on the 
leformations of the most highly stressed section, and of letting 
all of the section moment to operate on the elastic core are scru- 
tinized. The conclusions are applied to I-beams, and the resulting 
incongruities due to the above assumptions are pointed out. 
Dimitri Keeecioglu, USA 


3347. Phillips, A., Bending with axial force of curved bars in 
plasticity, S appl. Vech. 19, 3, 327-330, Sept. 1952. 
The problem of svmmetrical pure bending with axial force of a 


‘urved bar in plasticity is considered. 


A method is given for 


finding the axial load and bending moment. which produce a giver 
strain distribution. This method is based upon approximating 
the stress-strain curves by means of broken lines. By increasing 
the number of sides of these broken lines it is possible to solve the 
problem with as high accuracy as is desired. 


From author’s summary by W. L. Esmeijer, Holland 


3348. Bozhenko, A. S., The bending 
Venant) of a beam with a cross section composed of rectangular 
pieces subject to a normal force in the plane of symmetry (in 


Inzhener. Shornitk Akad Nauk SSSR 5, 1, 93-107, 


according to Saint 


Russian 
1948. 


Author considers a beam with a constant cross sectio! tl 


is ln Une 
title, one end fixed, the other end loaded by a constant force which 
acts in the plane of symmetry, normal to the axis of the beam. 
He treats the problem as a three-dimensional one and studies the 


Tee; (2) I, 


(3) channel; (4 


following cross sections: (1 with different upper al d 


lower shelves; a cross with two axes of symm«e ry. 


eannot be 


In all cases the corners are sharp, hence the results 


1 


The expressions for the shearing stl 


Ssses are 


used in practice. 
obtained from the conventional equations of the theory of elas- 
the ne- 


ticity, the be undary conditions, and the conditions at 


tions of the two rectangular regions of the cross section. In each 
sum of harmonic poly- 


The deter- 


case, the stress function contains a 
nomials of third degree or less, plus a Fourier series 
mination of the coefhicients of the Fourier series seems to be very 
complicated. Author compares a few numerical examples solved 
as two-dimensional problems with his results. The shearing 
stresses in the latter case are by 2° or less lower 


Courtesy of Mathematical Reviews T 


3349. Korenev, B. G., On the computation of beams and 
plates, taking account of plastic deformation (in Russian), 


Inzhener. Shornik Akad. Nauk SSSR 5, 1, 58-61, 1948 
Consider a beam on an elastic foundation subjected to two con 
centrated transverse ‘orces. Further, let one or both o thre 


forees exceed the y ield limit. If the beam exhibits no har lening, 
the value of the moment at the plastic sections wil] remain eon- 
The elastic 


condition, 


stant at the vield value. solution of the problem 


must now be modified to satisfy this This is done by 
adding a solution of the homogeneous beam equation which satis- 
fies the boundary condition and produces a discontinuity in the 
The same 
applied to a brittle beam which develops a transverse crack 


The method is also applied to a plate on an 


slope of the beam at the plastic sections. method is 
itone 
of the loaded points 
elastic foundation with a circular loading pattern 


Courtesy of Mathematical Reviews H. I. Ansoff, USA 


3350. 
other buckled surfaces, Bell Syst. tech 
1952. 

Problem treated 
components under finite homogeneous strain from measurem«e 


Hopkins, I. L., Principal strains in cable sheaths and 
J. 31, 3, 523-529, May 


is determination of two-dimensional strain 


nike 
of distorted form of an initially square grid. Definitions of strai 
components are unconventional, but results are consistent with 
given. Applications to 
data to render 
R. E. Newtor 


definitions. A numerical example is 
results 


USA 


cable sheaths do not include sufficient 


generally ‘useful. 


anew machine part. Calcu- 
ZV DI 94, 9, 253 


3351. Blaise, H., Band spring 
lation and application possibilities (in German 
258, Mar. 1952. 

Author deals with analysis of the “band spring,”’ cnown 


Spring CONSISTS ESSCNTIALILV OT a 


in this country as a ‘“‘neg’ator.”’ 








strip or band wound to a certain natural radius of curvature 
which may vary along length of the strip. Strip is usually 


vound on a roll having a radius of curvature greater than ro: 


spring force is developed on unwinding strip from roll. By vary- 
ng ry along strip length, various types of load-deflection charac- 


eristics may be obtained, sw positive slope (load increasing 
constant load or negative slope (load decreasing W ith deflection 


neg’ator’ is based on this latter characteristic. 


Methods of manutacture of spring to obtain these different 
characteristics are discussed. An expression is derived for load 
in terms of flexural rigidity #7, natural radius ro, and expanded 
or wound) radius Author does not take into account effect 


of transverse curvature of strip occuring during unwinding which 


will reduce load appreciably (see Voita, following review 
Pypical applications are also discussed, and comparison with 
other spring types is 1 ule No data on fatigue life of springs are 
given A. M. Wahl, USA 


3352. Votta, F. A., Jr.. The theory and design of long- 
deflection constant-force spring elements, 7rans. AS\/E 74, 4, 


1390-450. Mav 1952 


Luthor presents a thorough study of three basie ty pes ol the 
ngenious spring element known as a neg’ator. 
In one form, the neg’ator consists of a flat strip wound into a 


very tight spiral and extended by a force applied to the external 
ht angles to the axis of the spring, the axis being 

Such a spring has a force which is substantially 
onstant for any extension, This and other characteristics are 
ompared with those of the conventional spiral spring. 


The theory and design of the basie types are given, together 


with numerous applications H. D. Conway, USA 


3353. Coleman, W., Improved method for estimating 
fatigue life of bevel and hypoid gears, SAF Quart. Trans. 6, 2, 
314-331, Apr. 1952 

For computing the strength of tooth roots and tooth flanks, 
sufficiently reliable methods exist; but for lightweight construc- 
tions where it is necessary to know the fatigue life of the gears, an 
exact rating is still uncertain Fatigue strength of the tooth roots 
and hypoid gears is author’s theme. The pre- 
sented analysis contains many novel assumptions and empirical 
Load dis- 


tribution, the most unfavorable position of load application, tooth 


t 


fac to account for the peculiarities of such gears. 
and fillet form, finish, effective face width, material, size, mount- 
ing, dynamic load influence, and temperature are considered 

culating the tensile stress in the fillet. Application of the 
heory to test results gives a graph for estimating fatigue life of 
such gears. The paper will have considerable interest for experts. 


Pavel Kohn, Czechoslovakia 


r 


3354. Girkmann, K., and Tungl, E., On the connection of 
angle bars (in (German), Ost. Ing.-Arch. 6, 3, 255-265, May 1952. 

\ theoretical determination is made of the elastic stress dis- 
tribution in a structural angle transmitting a force along its 
length. The angle is assumed to be attached to a structure, say 
by spot welding, at a point on one leg of the angle; the other leg 
is free. The known stress distribution in the infinite plane loaded 
by a concentrated force in the plane is modified to satisfy the 


boundarv conditions of the angle. 


An infinitely long angle is 
first assumed in the analysis, and Airy stress functions for each 
le hg of the angle are obtained in terms of infinite integrals The 
plane stresses are determined explicitly in the usual fashion by 
differentiating the stress functions. Then. by use of the principle 


of Saint Venant, the results are adapted for use with angles of 
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finite length. Stress distributions are plotted for four diff 
sections of an angle having legs of equal length. 


W. H. Hoppmann, II, Us. 


3355. Parkes, E. W., The stress distribution near a loading 
point in a uniform flanged beam, Phil. Trans. roy. Soc. Lond 
244, 886, 417-467, Apr. 1952. 

lementary theory of bending leads to incompatibilities o} 
placement and stress distribution near sections at which lo: 
Author considers « 


where beam is loaded through web and through flanges 


applied; paper tries to remedv this. 


finds stress concentrations in outer fibers of flanges: maxim 
stress concentrations occur at loading section and can be 
pressed by simple formulas. For both cases, maximum conce; 
tration factors occur in short beams with large flanges and t] 
webs. 

Theory agrees well with tests on mild steel beams. Analysis 
compared with those of J. Taylor {Stresses in built-up b 
due to an abrupt change in shear stress at a loading sectio 
Roy. A Establ. Rep. Struct. 48, 1949] and H. F. Wi 

AMR 4, Rev. 610). 


From author’s summary by H. D. Conway, USA 


Plates, Disks, Shells, Membranes 


(See also Revs. 3319, 3349, 3374) 


3356. Horvay, G., Bending of honeycombs and of per- 
forated plates, J. Appl. Mech. 19, 1, 122-123, Mar. 1982. 

Using the hexagonal grid analogy of I. Malkin [AMR 5, Re 
2319], author derives expressions for the effective elastic 
stants of an isotropic solid plate whose behavior will approxin 


that of the perforated plate. Dana Young, USA 


3357. Reissner, E., Stress strain relations in the theory of 
thin elastic shells, J. Wath. Phys. 31, 2, 109-119, July 1952. 

In general, exact analysis of the elastic deformations of t] 
shells is not possible and, indeed, cannot be expected; howev: 
approximate analysis often suffices for technical applications, a1 
there is a considerable literature on this aspect of the subj 
Papers differ mainly in the methods used for the derivation of t] 
fundamental equations and also through the retention or negle 
of certain terms connected with the initial assumptions; thes 
assumptions are difficult to justify and no satisfactory conclusi 
has yet been reached. Shell analysis in its simplest form usua 
involves the derivation, first, of consistent approximations 
to the stress and displacement distributions in terms of the zero-1 
and first-order stress moments and of certain quantities, such ¢ 
displacements and curvatures, defined in the middle surface, 1 
spectively; and, second, of (a) dynamical and (b) approximat 
stress-strain equations involving the quantities introduced 
approximations (A Approximations (4) are essentially fimit: 
power series in a variable, specifying distance from the middle su! 
face and with coefficients that are dependent on variables speci) 
ing position in the middle surface. The remarks now app! 
mainly, but not exclusively, to linear problems of equ 
librium with zero body force associated with shells of revoluti 
and of homogeneous isotropic material. The determination 
equations (a) is straightforward, but that of equati 
(b) is less straightforward and here much depends up 
the assumptions made in establishing the approximations 
(A). Love, in preliminary analysis, made these assumptio! 
(1) The undeformed middle surface normals deform without 
change in length into the deformed middle surface normals, @! 
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stresses in the shell-thickness direction are small compared 
th other stresses; and (2) the shell-thickness minimum radius 
‘urvature ratio is much smaller than unity. Subsequently, 
ve and, more recently, other writers, including Fliigge, Reiss- 
ig ner, Byrne, Green, and Zerna, have attempted to relax some of 
| ese assumptions, in particular (2), but Reissner has established 
hat the analysis may not be self-consistent because errors in- 

‘lved in assumptions (1), (2) can be of same order of magnitude. 
In the present paper, which contains a further study of the 
oblem undertaken mainly to simplify previous work of Hilde- 
and, Reissner, and Thomas, a new variational principle due to 
lteissner is applied to derive simultaneously equations (a) and (b) 
ppropriate to the axially symmetric deformations (which re- 
riction is easily removed) of shells of revolution in equilibrium 
der zero body force and with elastically preferred directions 
ong the middle surface normals, sandwich as well as isotropic 
ells thus being included. The correction terms to Love’s pre- 
ninary analysis thus obtained are compared with those ob- 
ned by Love and others, It is not concluded that all second- 
ler terms are obtained, because the analysis does involve the 
all sig- 


pproximations (A); however, the author avers that 


ficant correction terms have been obtained. The use of more 
veneral assumptions necessarily incorporates into the analysis 
cond- and higher-order stress moments together with deriva- 
ves of the zero-th and first-order stress moments; such quanti- 
ties are not normally considered to be within the framework of 
and then an analysis similar to that initiated by 


H. G. Hopkins, USA 


iell theory, 


hien may be preferable. 


3358. Berio, A., Application of the theorem of least work to 
the study of statically indeterminate vault membranes (in Ital- 
Ist. Lombardo Sct. Lett. R. C. Sci. Mat. Nat. (3) 14 (83), 
310, 1950. 
rr the extensional or ‘‘membrane” theory of thin shells, the 


YT 
: 
i ¢ 
ithor calculates the strain energy in general and then shows by 
amples how the theorem of least work can yield quick solutions 
The two examples concern 
C. Truesdell, USA 


‘9 statically indeterminate problems. 
vault of circular cylindrical section. 


3359. Das Gupta, S. C., Some simple problems of thick 
conical shells, Bull. Calcutta math. Soc. 43, 3, 119-122, Sept. 1951 
Stresses and deflections are calculated in a thick shell bounded 
v coaxial conical surfaces due toan axial force and a coupleabout 
the axis applied at the common vertex. The semi-inverse method 
t solution is used in both problems. 
For the axial force problem, it is assumed that the component of 
splacement ug in spherical coordinates (7,6,¢) vanishes, while 
The 


ifferential equations of equilibrium in terms of displacements are 


‘he other two are given by: u, = fi(@)/r and ug = fo(8)/r. 


ised to determine fi 0) and fof 9) in terms of three arbitrary con- 
stants. By means of the boundary conditions, two of the con- 
stants.are expressed in terms of the third which will be obtaimed 
hen the magnitude of the applied force is given, An expression 
or the applied force in terms of the undetermined constant is 
btained by integrating the stresses over the surface of a small 
phere bounded by the cone, the center of the sphere being at 
he vertex of the conical shell. 

For the case of the axial couple, it is assumed that u, and ug 
anish, while ug is given by f(8@)/r.. By means of the equation of 
quilibrium, f(@) is obtained in terms of a single arbitrary con- 
-tant. The constant is determined when the magnitude of the 
pplied couple is given. The applied couple is expressed in terms 
f the constant by same method used to find the applied force. 
In both problems, the stresses are derived from the displace- 
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ments by means of the stress-strain relations. The method is 
Reviewer believes the results to be new 


J. H. Baltrukonis, USA 


both simple and direct 


3360. Szab6, I., Thick circular plate on elastic and rigid 
foundation loaded rotationally symmetricaily in the axial direc- 
tion (in German), ZA.UM 32, 4/5, 145-1538, Apr./May 1982. 

This is a third publication by the author 
For the first, see AMR 5, Rev. 1033. 
cations, the solution is described for the loaded circular plate o1 


on thick circular 
plates. In the earlier publi- 
elastic foundation with and without friction between plate and 
foundation. 

This article describes a solution for the plate on a rough tounda- 
tion, assuming that (1) the normal stress of a point in the contact 
plane of plate and foundation is proportional to the displacement 
of this point, and (2) the shear stress in this point is proportional 
to the normal stress. Solutions are given for plates which are 
clamped and free, respectively, on the circular boundary; more- 
over, the influence of their own weight can be taken into account 


J. W. Cohen, Holland 


3361. Wuest, W., Effect of bending in thick-wall, high- 
pressure pipes of arbitrary asymmetrical cross section (il) (ie! 
man), ZAMM 32, 2/3, 90-92, Feb./Mar. 1952. 

Author considers a long straight tube of arbitrary cross section, 
closed at the ends and subject to a uniform normal interna] 
pressure. Pressure on the ends of the tube causes an elongation 
which is modified by the transverse expansion due to pressure on 
the walls. Due to asymmetry, the resultant of pressure on the 
ends may act at a point which differs from the centroid of the cross- 
sectional area of the tube material, introducing a couple which 
causes the tube to bend. Assuming that sections of the tube re- 
main plane during deformation, author explicitly determines the 
The method 


of solution uses Airy’s stress function. but does not require ex- 


longitudinal strain for all points of the cross section. 


plicit knowledge ot the Stress distribution, which is not dete Ps 


mined. Author points out that the effect of pressure on the walls 
of the tube simply modifies the elementary solution for end forces 
alone by the factor 1 — 2v, where v is Poisson’s ratio 


R. \ Clark USA 


3362. Carlier, H., Contribution to the study of pipes sub- 
jected to high temperature (in French), Chaleur Industrie 33, 139 
150, May 1952. 

Author refers to privately published method [Carlier, H., 
“La tuyauterie de Son aptitude a absorber les effets 


de la dilatation,’ Waudrez-lez-Binche, 


vapeur. 
sJelgium, 1935] of elastic 
center type of stress analysis of plane and space piping systems 
under thermal expansion, paralleling Spielvogel’s method [Spiel- 
vogel, 8S. W., “Piping stress calculations simplified,” McGraw-Hill] 
Book Co., New York, 1943], and supplements this by notes on 
simple determination of distorted shape. Paper is a worth-while 
contribution to literature on piping flexibility. 

A. R. C. Markl, USA 


3363. Jung, H., Contribution to statics of circular plates (in 
German), ZAM M 32, 2/3, 46-61, Feb./Mar. 1952. 

Using the Hankel transformation, author solves differential 
equation for bending of circular thin plates. The deflection in 
rotationally symmetric pattern is found. Typical examples are 
worked out as sample problems. This method is also applied to 
The case of the thick circular plate 


H. H. Hilton, USA 


elastically supported plates. 


is also discussed, 
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3364. Berio, A., On the equilibrium equations and the con- 
gruence of plates (in Italian), /st. Lombardo Sci. Lett. R. C. Sct. 
Vat. Nat. (3) 14 (83), 329-370, 1950. 

By truncating general series developments in powers of the 
ratio (thickness/least linear dimension), W. Z. Chien (Quart. 
appl. Math. 1, 207-827, 1944; 2, 43-59, 1944] has classified the 
equations governing the deformation of plates into twelve types. 
The author objects to the arbitrariness of this formal procedure. 
He prefers to consider the phenomena directly and to give some 
mechanical or geometrical reason for the neglect or retention of 
equilibrium equations, the second funda- 
ental tensor of the bent plate mav be neglected, he calls the de- 
nitesimal’; if not, but if squares of the displacement 
dierits are negligible, he calls the deflection “small’’; in all re- 
maining cases the deflection is ‘finite.’ In the author’s approach, 
is in any other, the difficulty lies not in the equilibrium equations 
n the appropriate simplification of the relations between 
force quantities and displacements. Here, as is customary, the 
Luthor uses series developments, He concludes that there are in 
iii seven types Of plate problems, the equations for five of which 
he works out. Unfortunately, he does not indicate the differences 
1 his results and those of Chien and others. 

C. Truesdell, USA 


3365. Grigolyuk, E. I., Some problems of stability of circular 
plates with nonuniform heating (in Russian), /nzhener. Shornil 
SSSR 6, 73-84, 1950 
\ thin annular disk of constant thickness, its center coinciding 
ith the pole of the coordinate system, is heated in such a way 


that the temperature is a function of the radial distance r only. 


have a two-dimensional problem with 


the stress distribution svmmetrical with respect to the center of 
the disk. The following cases are considered: (1) The outer edge 
reely supported 2) the outer edge fixed, but able to expand; 
3) the outer edge rigidly fixed; (4) the outer edge hinged. In all 
ses the temperature is given by the formula, ¢ = tf + 4(1 — p 
where p bh and} is the outer radius of the disk. For all cases, 


the critical temperature at the inner edge and the critical stresses 
re found, Solving the differential equations with given boundary 


conditions, the author uses a method which he calls the method 


of Galerkin, but gives no reference. The author also gives tables 
nd graphs for the stresses (in dimensionless form), and the co- 
efficients in the formula for the critical temperature, depending on 
different values of 7 nd a a/b, where a is the inner radius, } is 


the outer radius of the dish 


All the tables and graphs were cal- 


culated assuming that the Poisson ratio equals 1/3. A numerical 


nple for 7 fis appended at the end 


Courtesy of Mathematical Revieu T. Leser, USA 


Buckling Problems 


(See also Revs. 3291, 3295, 3313, 3385, 3386, 3415) 


3306. Ziegler, H., Buckling of straight rods subjected to 
torsion (in German), ZAMP 3, 2, 96-119, Mar. 1952. 

Stability problems concerning thin rods and shafts subjected to 
torsion and thrust are usually treated under the assumption that, 
during deflection, the moment vectors of the external couples 
remain parallel to the axis In conse quence ol this rather ques- 
tionable assumption, these problems are nonconservative: in 
some very simple buckling cases, the critical load is found to be 
zero 

It seems more appropriate to assume that the vectors of thi 
forees contributing to the external moments retain their direc- 


tions Then, as a rule, the moment vectors are inclined: then 
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slope, however, differs from that of the deflection curve 
depends on the manner in which the forces are applied. U1 
this assumption, the problem is conservative and vields new 
ues for the critical load. As a first application, author reca] 
lates buckling moments for prismatic rods with two equal flex 
rigidities, subjected to torsion under various end conditions 
From author’s summary by Sverre E. Kindem, Norv 


3367. Bijlaard, P. P., and Fisher, G. P., Interaction of 
column and local buckling in compression members, VACA / 
2640, 110 pp., Mar. 1952. 

The theoretical and experimental investigations are give: 
interaction between column and local buckling in compress 
members Test results showed no noticeable interaction effect 
square tubes tested. Theory indicates negligible interaction fo 
common sizes of box, I-, H-, and channel sections, and for thos 
T- and L-sections for which one leg is not significantly more st; 
than another. An ingenious application of the solid-guide met} 
is used to prevent local buckling in measuring stress-s train curs 
for the square-tube material. 

Carboloy knife edges were used to obtain the best possi 
Paper shims, 0.0015 in. thi 


were inserted between upper machine head and a hardened-sté 


simple-support end conditions. 


bearing block until the high-to-low deviation of strain on 
gage lines was less than 3°) at about two thirds of predicted 
cal load. Excellent agreement was obtained between theoret 


and experimental buckling loads. Samuel Levy, USA 


3368. Karpinski, J., New method of increasing the carrying 
capacity of a strut axially loaded at the ends (in French), P 
int. Assn. Bridge struct. Engng. 11, 291-302, 1951. 

Author considers the lateral buckling of compressed st 
supported laterally by crossbars introduced between the st 
and prestressed wires fixed to the ends of the strut. He consid 
three cases. In the first, there are two crossbars betwee! 


middle point of the strut and the wires; in the second, thers 


several pairs of crossbars at intermediate points of the strut. 
both these Cases, the lower end of the strut is fixed and the upp 
end is loaded and is prevented from moving lateralls In 
third case, there are several crossbars at intermediate points, t 
lower end of the strut is clamped while its upper end is load 
but free to move otherwise. By assuming the equation oO! 
central line of the strut after buckling in the forms (1 y=as 
wr/L, (2) y = 4fex(L — x)/L?, (3) y = acos (1 — rr/2L 
the three cases and applying Timoshenko’s energy met! 
author shows that the critical load in each ease is about tl 
times Euler’s load. The experimental results of tests on wood 
models, steel specimens, and on rolled beams sre presente 
show a good agreement with theoretical forecasts. 


D. N. Mitra, Ind 


3369. Weiskopf, W. H., Behavior of an idealized steel H- 
column above the elastic range, Welding /. 31, 7, 3533-360s, Ju 
1952. 

Paper analyzes idealized H-section columns of mild steel su 
ject to various boundary conditions. The stress-strain curv: 
idealized as three straight lines representing the elastic, yield, a1 
strain-hardening regions. It appears that proper consideratio! 
the vield region has been neglected in the analysis, possibly 
validating the results obtained. George Gerard, USA 

3370. Seide, P., and Barrett, P. F., The stability of th: 
compression cover of box beams stiffened by posts, VACA / 
1047, 16 pp., 1951. 

Supersedes paper reviewed in AMR 4, Rev. 1144 


tern 


mig 


337. 
beams 


I> 
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3371. Ziegler, H., Stability criteria in elastomechanics (in 

German), Jng.-Arch. 20, 1, 49-56, 1952. 
: In connection with the stability of nonconservative systems, 
author questions the validity of stability criteria which he states 
1) static criterion, for which critical load is the least load 
der which a nontrivial equilibrium position, in addition to the 
ginal one, exists; (2) energy criterion, for which critical load is 
least load under which the total potent ial energy of the system 

¢ - no longer a positive definite. 

Instead, author proposes what he terms kinetic eriterion, for 
hich critical load is the least load under which an approximate 
sturbance does not lead to a dynamical displacement (motion) 
ithin the immediate neighborhood of the equilibrium position. 
\s a means of “proof,” the nonconservative example of a fixed- 
ded column with a tangential force (along the center line) at the 
ee end is considered. By means of a simple model for this 
umn, in the form of two rigid bars hinged at the middle and at 
vall (essentially a double pendulum), theorems for this case are 
-tablished, and, by application of kinetie criterion, the buckling 


sad is determined. In the course of discussion, the importance of 


ternal damping in the system as it affeets the buckling load is 

ronght out. Paul M. Naghdi, USA 
3372. Raher, W., General stability condition for curved 

beams, (st. [ng.-Arch. 6, 3, 236-246, May 1952. 

P. Funk has given the stability theory of straight beams. 

For this 


, the second variation of the deformation energy of curved 


\uthor extends this theory to originally curved beams. 
Irpose 
A general formula is given. This problem is 


eams Is necessary. 
similar to the solving of gyroscope motion by Lagrange. As an 
ample, the problem dealing with the eight formed by a closed 
‘ular ring is treated. L. Féppl, Germany 
3373. Grigolyuk, E.L., The stability of circular annular plates 
Russian). Jnzhener. Sbornik Akad. Nauk SSSR as 2. 83-95, 
049 
The stability of a thin circular annular plate, compressed by 
nstant distributed loads in the plane of the plate and normal to 
ges, Was investigated by G. H. Bryan [Proc. Lond. math. 
1. 22, 54-67, 1891], A. Dannik, A. Nddai [ZV DI 59, 169-174, 
915], A. Lokehine [C. R. Acad. Sci. Paris 189, 316-317, 1929], 
nd KE. Meissner [Schweiz, Bauztg. 101, 87-89, 1933]. 


f critical loads are found, among others, from the differential 


ow ed 


The values 
juation of equilibrium, which in turn has to be solved in terms 


Bessel 


cact solutions by using Bessel functions, 


All the above investigators obtained the 
The author of this 


functions. 


paper uses an approximate method, which he calls the method of 
Galerkin, and solves the problem for several different kinds of 
-upports at the outer and inner edges. He compared his results 
ith the exact solutions of the previous investigators, and they 
iffered by 2° to 4% at the most. Author claims that the Galer- 
in method saves a great amount of computational work con- 
nected with the evaluation of the Bessel functions. 
ourtesy of Mathematical Reviews T. Leser, USA 

3374. Seide, P., The stability under longitudinal compression 

of flat symmetric corrugated-core sandwich plates with simply 
supported loaded edges and simply supported or clamped un- 
loaded edges, VACA TN 2679, 27 pp., Apr. 1952. 

Paper uses the orthotropic plate theory of Libove and Batdorf 
AMR 1, 
esses of corrugated-core sandwich plates obtained by Libove 
nd Hubka [VACA TN 2289] to find expressions for the buckling 

Charts are presented 


tev. 799] and the expressions for the various stiff- 


ads of the panels described in the title. 
showing the variation of buckling load with differing stiffness 


arameters. K. H. Griffin, England 


S11 


3375. 
bility of sandwich plates by the method of split rigidities. 
aero. Sci. 19, 7, 502-503, July 1952. 

In part I of his paper [AMR 4, Rev. 3518], 
simple formula which gives the buckling load as a function of the 


Bijlaard, P. P., Analysis of the elastic and plastic sta- 
1. J. 


author derived a 


special buckling loads of the two extreme cases of deformation 
(only bending without shear and shear alone In the present 


} 


paper, this formula is derived energetically by formulating the 


work done by the restraining forces and that done by the cle 
flecting forces. Author discusses his results in comparison with 
those of Seide [AMR 5, Rev. 1991 


simply supported loaded edges and clamped unloaded edges. 
Hf. Neuber, Germany 


for sandwich plates with 


3376. Rijlaard, P. P., Taking account of the compressibility 
of the material in the plastic buckling of plates, /. aero. Scv. 19, 7, 
193-494, July 1952. 

Stowell derived a theory of plastic buckling of column plates, 
that the 


based on deformation theory and with the assumptior 


column and plates in plastic buckling remain in purely plastic 


state in the early stage of buckling. The ratio of critical stress of 


plastic case to that for the clastic case was obtained by assuming 


Poisson’s ratio in both cases to be 1/2. 


The amount of error intro- 
duced by this assumption was shown by Stowell and Pride to be 
negligible (about 1°%) for both the simply supported flange and 
simply supported plate. Bijlaard points out that the sign of 
correction for simply supported flange cases should be reversed. 


TL. i. Lan, UBA 


Joints and Joining Methods 


(See also Revs. 3428, 3441) 


3377. DeGarmo, E. P., Preheat vs. low- and high-tempera- 
ture stress-relief treatments, Welding J. 31, 5, 233s-237s, May 
1952. 

From test results on large specimens, the following conclusions 


appear to be justified: (1) The use of prehe ating at 400 F, post- 


welding heat treatment at 1200 F, or controlled low-temperature 
stress relief produces marked improvement in the performance of 
The 


by 400 F pre heat are as good as those obtained by 1200 F post- 


weldments under statie load conditions. (2 results obtained 


welding heat treatment. (3) Controlled low-temperature stress- 


relieving does not improve weldment performance as much as 
either 400 F preheating or 1200 F postwelding heat treatment. 
(4) The microstructure obtained by the use of 400 F preheat Is 
very nearly the same as that resulting from 1200 F postwelding 
heat 


sharpness of the transition between the parent metal and the 


treatment, but the heat-affected zone is wider. (5) The 
heat-affected zone and between the heat-affected zone and the weld 
metal is less in weldments which have 400 F preheat or 1200 F 
postwelding heat treatment than in as-welded weldments or 
those treated by the controlled low-temperature stress-relieving 


process, From author’s summary 


3378. 
study of aluminum welding, Weld. Res. Counc. 
S pp., June 1952. 


Calculations are presented for the temperature history of points 


Smith, C. O., Funk, E. R., and Udin, H., An analytical 
Bu ‘ Sy 


es no. 12, 


in a 61S-T6 aluminum plate under varying conditions of source 
velocity and heat input. These conditions were subsequently 
duplicated by experiments in which a tungsten or a consumable 


The 


decrease in hardness at any point in the plate is predicted from a 


electrode are became the hypothetical point source of heat. 


temperature-modified time vs. transformation curve, developed 
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from isothermal reaction rates, The predicted hardness values 
are compared W ith the measured hardness values as a check on the 
ability of the 


ippli analytical method 


From authors’ summary by E. Siebel, Germany 


3379. 
nails, Virgi) 
Apr. 1952 


The withdrawal resistance of plain-shank nails significantly de- 


Stern, E. G., Immediate vs. delayed holding power of 
a Poly. Inst. Wood Research Lab. Bull. no. 8, *? pp., 


} 


reases as a result of wood deterioration along the nail shank in the 
given amounts of moisture in the wood, while the 
tially even greater withdrawal resistance of properly threaded 
tils may decrease little or even increase under identical condi- 
Because of this decrease in the efficiency of plain-shank nails, 


immediate withdrawal resistance is 
Thus, 


bled with plain-shank nails may have to be based on their 


significance of thei 


d under given conditions. 


the design of joints as- 


vithdrawal resistance 


pe rformed tests on the holding 


Results of recentls g powers of 


Varlous nails and Wood ass mblies are presented to torm a basis 
such conversion from immediate to delayed withdrawal re- 


Krom author’s summary 


rice t 1 SUPCTILZ 


3380. Murphy, G., Analysis of stresses and displacements in 


heat-exchanger expansion joints, 7’rans. ASME 74, 3, 397-402, 
Apr. 1952. 
\ procedure is developed for the analysis of stresses and dis- 


placements in an expansion joint which can be considered a sur- 


face of revolution The conjugate trame analvsis leads to a 


thod of successive approximations, but author states the solu 


rapidly convergent He believes thermal gradients 


tion will be 
introduced. An example is presented. 


Marshall Holt, USA 


ari te 


Structures 


(See also Revs. 3331, 3354, 3370, 3416, 3439, 3440, 3583, 3588) 


3381. Homberg, H., Bridge with elastic member between 
the principal steel girder and the roadway platform 


ae. GS. Zia 216, June 1952. 


in German 
Bau nde nieur 


Ina bridge with a common action of ste | girders and reinforeed- 


oncrete platform, the stresses of the latter increase when its 


iepth is kept constant and tl span ol! the bridge becomes 


In order to relieve it from part of the stresses due to inter- 


urger. 


ction, author proposes to connect the girder with the slab by an 


elastic member, e.g., a horizontal truss. In particular, stress con- 
rations due to sing loads and at the supports ot continuous 


beams are smoothed out by this device. Effeet depends on de- 


formability of connecting member. Solutions for main cases of a 


single-span beam are stated; no proof is given. [Evaluation 


needs from 10 to 40 terms of a Fourier series: nevertheless, con- 
vergence is claimed to be satisfactory. Results of several ex- 


amples are discussed H. Craemer, Germany-Egypt 


3382. Farquharson, F. B., von Karman, T., and Dunn, L. G., 
Aerodynamic stability of suspension bridges. Part III. The in- 
vestigation of models of the original Tacoma Narrows bridge 
under the action of wind, 1”, Wash. Engng. Exp. Sta, Bull. 116, 
part III, 126 pp., 1952 


June 
Description is given of 


wind tunnel with air flow delivered at right angles to longitudinal 


construction ol 


an unorthodox-ty pe 


axis. Wind tunnel as constructed was over 100 ft long and 38 ft 


wide. Controls for tunnel and model are adequately described. 
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DECE/ 


Detailed information is given on design and construction 0 


full aerodynamic model of the original Tacoma Narrows bridg: - 
a linear scale factor of 50. rection of model is described, illu haan 
trating how it was finally positioned by the use of hydrau Z 
jacks. i 


Behavior of above model in wind tunnel is considered un 
varying wind velocities and construction modifications, suc} 
addition of circular fairing and closed and open decks. Sy 


metric and asymmetric modes are plotted for various conditir “ 
as well as other pertinent data. Side-span modifications are “ wi ~ 
scribed utilizing unloaded backstay condition as well as side spa a} 
replaced by springs. Effectiveness of diagonal tower stays is 
vestigated as well as effect of altering torsional stiffness of mo a 
towers. a 
In addition to tests on above model, tests are described sale 
“section”? dynamic models under three different mounting « - 
ditions. It is shown that a dynamic section model represents 
short section of suspended structure, and it should be built ; 
scale with respect to weight and shape if it is to represent - 
characteristics of the section. Numerous double amplitud 
“plots” are given for varying conditions. 
\ll of preceding is summarized well in separate chapter whi 
also includes comparison with tests made at the California Ins 338 
tute of Technology by von Karman and Dunn. Complete tabula xial 


tion of (V/Nb)e for all configurations and models for vertical : 


torsional oscillations are given. ‘ 

Reviewer believes the principal contribution of this wor 
as follows: Part III will serve as classic in wind-tunnel a , 
model construction, instrumentation, and operation for - 
who, in the future, will be interested and concerned with the eff 
of aerodynamic forces on suspension bridges. It also demo eer 
strates that careful experimentation with scale models can pred ’ 
with reasonable accuracy the performance of the prototype ur 
action of a perfect wind. However, as the authors state, the i 
pact of a natural wind on a given bridge (or proposed one ) is st 
beyond definite prediction, and, for this reason, critical judgm¢ ; 
should be exercised in interpreting model tests. 

I’. L. Castleman, Jr., USA N 


3383. Cicala, P., Optimum distribution of wing skin thick 
ness (in Italian), Wonogr. Lab. Aero. Polit. 
Atti Accad, Sci. Torino 85, 1950-1951. 


Torino, 16 pr 


Statically, the skin of a wing produces torsional stiffness. Si = 
the chord length J of the cross section varies with y, the thickn rs 
s of the skin must also vary with y to obtain a minimum weig 4 
wing. It is known that for a constant ratio of applied moment o 
twist, s should vary as 1//%, But other curves s(y) are obtai! ¥ 
if the maximum angle for several kinds of distorting moments re 
fixed; a final variation is to admit apertures (s = 0) near rv 
fuselage; the wing there will support torsional moments owing 
the bending stiffness of the longerons. In this way author obta : 
5 functions s(yv) which he discusses in detail, and whiel ™ 
graphically represents for a trapezoidal wing of taper ratio 1/2 

K. Marguerre, German) 33 
tran 
ik 

3384. Sattler, K., Composite truss with a reinforced-concret' C 
chord (in German), Bautechnik 29, 5, 118-124, May 1952. 

Paper analyzes theoretically a new kind of bridge truss invent t 
by the author, in which one chord and the filling members ric: 
steel bars, whereas the other chord is made of reinforced or p nve 
stressed concrete. on 

Owing to the creep and shrinkage of the concrete, the forces res 
the bars vary with time under constant load. Paper is based Fa 
Dischinger’s fundamental results [Bauingenieur 20, p. 54, 1930 cute 
and establishes the formulas giving this time variation. Statical 0 


DECEMBER 1952 


erminate systems are treated first, then statically indeter- 
ate ones. 

Paper closes with a short account of the application of this 
ory to a continuous bridge on four supports (spans: 100, 200, 


100 m Ch. Massonnet, Belgium 


3385. Cowan, H. J., Design of eccentrically loaded rein- 
rced concrete columns, (i. Engng., Lond. 47, 550, 551, 552; 
246-298, 400-403, 486-487; Apr., May, June 1952. 
Paper presents a new method for design of eccentrically loaded 
iumns based on principle of superposition. Section is designed 
resist bending moment due to eccentricity of column load, using 
ll-known equations for rectangular reinforced-concrete beams; 
ca of reinforcement is then reduced for direct compression due to 
umn load. In the standard method, dimensions of section are 
imed, and neutral axis and maximum stresses in steel and con- 
te are then calculated. In the present method, neutral axis 


io is assumed, and dimensions of section are calculated from 


simum permissible stresses of materials. 


USA 


From author’s summary by R. B. MeCalley, Jr., 


3386. Hognestad, E., A study of combined bending and 
xial load in reinforced concrete members, Univ. //]. Engng. Exp. 
. Bull. Ser. no. 399, 128 pp., Nov. 1951. 


I> 


t ape! pre sents test data on the behavior ot ec entrically loaded 


orced-concrete columns. 120 specimens (90 square tie and 


viindrical spiral) were tested to destruction; variables were 


‘te strength. 


SR-4 


entricitv, per ‘entage ol reinforcement, and coner 


merete and steel strains were measured to failure by 


ultimate failure theories of rein- 


vy of the literature on 


ed conerete 1s presented with discussion of the assumptions of 


various theories. Author presents mathematical expressions 


predicting behavior of eccentric columns up to al d at failure. 
fit experimental 


stants for the expressions are adjusted Lo 


giving excellent agreement between predicted and actual 
Values agree with Whitney’s simpler expres- 
} ] 


ive behavior only at failure. 


I. A. Benjamin, USA 


3387. Pickett, G., and Ray, G. K., Influence charts for con- 
crete pavements, J’rans. Amer. Soc. civ. Engrs. 116, 49-73, 1951. 
Paper gives influence charts for determination of deflections 


d moments im pavement slabs on subgrades which may be 


ther deep elastic solids or a heavy liquid characterized by a sub- 
ade reaction proportional to deflection. Charts are used by 
uunting squares and multiplying by a numerical factor indi- 
ited. 


terior. 


Loads are considered near an edge, at an edge, or in the 


Load may be distributed (uniformly) over any shape 
area. Paper describes methods for computing the charts and 
USA 


ustrates their use. N. M. Newmark, 


3388. Langefors, B., Analysis of elastic structures by matrix 
transformation with special regard to semimonocoque structures, 
’. aero. Sct. 19, 7, 451-458, July 1952. 

Complex elastic structures, such as airplane wings, are analyzed 

‘a tensorial approach that is equally applicable to other intri- 

ite engineering structures that may include mechanical, elec- 
rical, and other forces besides elastic ones. The structure under 
nvestigation is subdivided into several components, and the equa- 
ions of each component are established independently of the 
resence of the others. The equations of all components are 
afterward combined into those of the resultant structure in an 
1utomatic manner by a matrix of transformation C, the so-called 

connection tensor” representing the topographic interrelations 
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of the components. The method allows the reduction of the large 


number of unknowns by various approximations, such as assum- 


ing each component as a “stiff” system. These approximate 
assumptions also are handled quite automatically by means o1 
matrixes of transformation C, The procedure is illustrated by a 


study of sweptback wings with different angles of sweepback. 
Gabriel Kron, USA 

3389. Henson, G., Stress distribution near a rectangular 
cut-out in a reinforced circular cylinder due to direct shear load- 
ing and torque. Part I—Test results, (o//. Aero. Cranfield Rep 


51, 7 pp., 16 figs., Jan. 1952. 


effect of rectangular cutouts in an airplane fuselage was 
vestigated by testing, under direct shear and torsion, a rein- 
forced evlinder having two horizontally opposite cutouts 


Tensile 


were measured with resistance gages. The 


and shear strains in the skin and reinforeing members 


presence of the cut- 
outs increased maximum stresses due to direct shear 160°;, and 
stresses due to torsion 240! Comparison with an earlier test 
on the same specimen whet provided with transverse floor beams 
shows effect of latter. Experimental results are stated to be in 


fair agreement with theoretically predicted stre 


‘sses) given 
separate and as vet unpublished part ol the 


report. 


R J Roark, USA 


3390. Wilkins, R. J., Analysis of groups of piles. 


graphical method based upon displacements, ('v, 
Engng. 47, 7, 209-211, July 1952 

Well-known methods of analvsis are used for the solution. of 
groups of piles. Solutions of two inclined piles joined at the 
apex are given. Pin and fix-ended joints are considered 


Kho D’Appolonia, USA 


3391. Koreleski, J., 
Cross) to frames with angle braces (in Po 


1, 20-23, Jan. 1952. 
1] 


Application of the iteration method 
Is! , In n. Budo Y,; 


Well-known Cross iteration method, so powerful in engineering 
applications, is applied I author to solution of two exan pies 
One-span frame with angle braces uniformly loaded, and lOuUr-sSpal 
continuous beam uniformly loaded alo gf one span. I] e the 
procedure is widely used, it will not be outlined her 

MI. Z. Krzvwobloc USA 


3392. Raithby, K. D., Fatigue tests on typical two spar light 


alloy structures (Meteor 4 tailplanes) under reversed loading, 


Aero. Res. Counc. Lond. curr. Pap. no. 88, 13 pp., 12 figs., 1952 
Results are given for fatigue tests on six Meteor 4 tailplanes 
vibrated in flexure under simple reversed loading, ranging from 
+10°%, to +30°, of the static failing load. Corresponding en 
durances varied from about 5 * 106to 0.06 » 106 eveles for con 
plete failure of a spar boom. Skin-cracking and rivet failures 


occurred at an appreciably lower number of eveles. Tn each test 
the alternating load was kept constant, although progressive skin 
cracking caused a considerable change in alternating stress at the 
section where eventual failure occurred. The test results are dis- 
cussed and the endurance curves obtained are compared with data 
from reversed-axial-load fatigue tests of 14S-T. 


R. R. Heldenfels, USA 


3393. Bennett, E. W., The design of simple and composite 
prestressed concrete beams, Concr. Constr. Engng. 47, 5, 141-147, 
May 1952. 

Paper introduces method of designing prestressed-concrete I- 


beams and beams made of precast and ‘‘cast-in-situ’’ parts. 


Charts are provided for simple beams and relatively simple 








Numerical examples 


Ai-ting Yu, USA 


re derived for composite beams. 


ire worked out in detall 


3394. Walley, F., Composite construction design problems 
in prestressed concrete, (iv. Engng., Lond. 47, 551, 380-382, May 


1952 


Author applies Moersch’s design suggestions to T-beams com- 
| sing prestresst { web and nonprestressed slab, investigating 
four Causes Mither w hb is propped o1 not, when wet slab concrete 
is added, and in each case either uniformity is assumed or the E- 


ratio of slab and web is taken as O.8 and differential shrinkage is 
idered. These influence 
vith reduced carrying capacity. 


propping, carrving Capacity Is greatly reduced, as shown by 


s result in increased tensile stresses 


Also without 


tuthor who states: “It should be realised that the conditions laid 
lown in these calculations are arbitrary and should be related to 
the actual job and the erection programme.’’ Results of arbitrary 
not compared with test results. Cases with and 
vithout propping must be compared separately. Constructions 

first tvpe ¢1 ked at ipproximat loading caleulated for uni- 
formity, although different /-values and differential shrinkage 


were applied. Actual #-values ought to be considered in relation 


to actual stresses. K-values will vary little for high stresses in 
high-strength web and low stresses in low-strength slab; thus uni- 

nity can be assumed. With propping where stresses In adjoin- 
igs fib nd slab similar, difference in # may be 
y ter than 20 Reviewer believes that tests are necessary for 
econd type to obtain data before arbitrarv calculation can be 


ised P. W. Abeles, England 


3395. Rapp, G. M., Lightweight prestressed wood arches as 


a new type of roof construction, For. Prod. Res. Soc. Prepr. 218, 8 


pp., June 1952 

Relatively thin lumber and plywood sprung and held im a flat 
horizontal tie members and, thus, prestressed in bending 
wh to smi equate strength and stiffness to serve as 
supports for small buildings. The efficient use of lumber of 
ll eros tion which almost alwavs can be made available in 
least air-seasoned or even kiln-dried torm, the easy handling 
Linstallation of these light-weight flat members whichare trans- 
Orr i in l d, thus, shipped with a minimum effort and 
requirement, nd the strength and stiffness they provide if 
fin arched shape make this arch-roof support attractive 
or spanning such buildings as garages and other small-span 
trueture Pes port full-size arches of 8-, 20-, and 

24-ft spans I.. George Stern, USA 


3396. Howe, J. W., Wind pressure on elementary building 
forms evaluated by model tests, ( Engng., N.Y. 22, 5, 42-46, 
Mav 1952 
Low-velocity wind-tunnel tests have been performed on 124 


model buildings and 21 model walls for the determination of wind 


pressures. Results are presented in terms of pressures, lift and 

¢ cocflicients, centers of pressures, pressure distribution, and 
the effect of many variables, such as relative building dimen- 
sions, roof slopes, and building shapes. Results of this nature 


should be of considerable interest to the structural engineering 
profession, as extreme differences from present design procedures 


ire indicated by the model tests See also AMR 5, Rev. 
2609. | Robert J. Hansen, USA 


3397. Homberg, H., On the load distribution through 
shearing forces, theory of plate grid structures (in German), 
Stahlhau 21, 3, 4,5; 42-43, 64-67, 77-79; Mar., Apr., May 1952. 
] 


If spacing of main and transverse girders of a plate grid struc- 
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ture is narrower than the effective width ol plate, horizont 
shear forces may be transmitted through the plate between 
jacent girders. This results in partial relief of the heavily load 
members at the expense of members with less load. 

\uthor establishes a general theory of plate grid struetu 
taking the effect of plate shear stiffness into consideration, 
addition to the bending and torsional stiffness of the main 
transverse girders. The difficulty arising from huge numbe1 
redundant forces and members is reduced by forming groups 
unknowns, which are given the form of sin and cos series, so tha 
the matrix of equations of elasticity separates into independ 
groups. 

The method appears to represent an appreciable refinement 
available theories. Application to practical problems invo 
extensive numerical work. 

Paper is based on and supplements author’s book reviews 


AMR 5, Rev. 1380. Karl Arnstein, USA 


Rheology (Plastic, Viscoplastic Flow) 


(See also Revs. 3333, 3335, 3346, 3411, 3412, 3418, 3419, 3431 


3398. Neményi, P. F., and Van Tuyl, A., Two-dimensional 
plastic stress systems with isometric principal stress trajectories 
Quart. J. Mech. appl. Math. 5, part 1, 1-11, Mar. 1952 


Curathéodory and Schmidt, in their paper on thy 


shear trajectories In plane plastic stress with the yield condit 
T 0} o»)/2 = constant, discussed the possibility ot 
trajectories forming an isometric net. The authors g 

that studv to an arbitrary vield condition f(¢ o = 
complete discussion shows that only for three distinct 1 


vield conditions, cle pending on from two to four paramete 
there exist Isometric nets satisfving the conditions of t 
beyond the trivial nets consisting of concentric circles and 

current straight lines. Among these yield conditions, the 

Mises parabolic vield condition is found to be imeluded. 1 
linear vield condition is discussed in detail; it is shown t 
const and o0 = const are deg nerate Cases, the | 


The complex functions Z(z) ch 


wossible isometric trajectory patterns are given ei 


r= +t¢ 
falling under electrostatics. 
terizing the tl 
It is shown tl 


among the isometric nets which are possible for certain vield ¢ 


explicitly or by equations involving quadratures 


ditions are all those which go into themselves either under a rot 
tion or under a translation. 
From authors’ summary by W. M. Shepherd, Eng! 


3399. de Jong, J. J., Factors bearing on the creep of metals 
and alloys (in Dutch), Ingenieur 64, 28, 0.92-0.101, July 1952 

\ critical review is given of the effect of internal and exter1 
structural factors on the creep of metals. Some points, like et 
of grain boundaries and grain-boundary segregation, structu 
changes of phases (the similar effeet of carbide transformatio 
on creep and temper brittleness is especially put forward), form 
tion of phases from supersaturated solutions, superficial and i 
ternal oxidation and diffusion of other gases are dealt with 
more detail. The importance of lattice deformations of hig 
stability as arising from age-hardening, internal oxidation, ar 
mechanical deformation for high creep resistance is particular 
emphasized J. H. Palm, Holland 


3400. Thorne, C. J., Mathematical analysis of the four ele- 
ment linear molecular model, Univ. Utah, Studies appl. Mat! 
no. 1, 8 pp., Oct. 1951. 

Author presents mathematical solution in rather complicat 
form for four-element linear model consisting of two spring-das! 


trik 


Lo) 


Ing 
10 


CO) 
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svstems in parallel. Method used is similar to author’s pre- 
AMR 4, Rev. 1149]. Ob- 
is to include effects of secondary creep not taken into account 


A. M. Wahl, USA 


us analysis of three-element model 


previous analysis. 


3401. Herring, C., and Galt, J. K., Elastic and plastic 
properties of very small metal specimens, Phys. Rev. (2) 85, 6, 
060-1061, Mar. 1952. 


The discrepancies between the observed values of the vield 


i! ress and the creep rate of bulk metal and the values calculated 
ran ideal crystal are usually attributed to the motion of iImper- 
tions, particularly dislocations, in specimens of the bulk 
etal. If this is true, there is a strong presumption that the 
ilues of the properties of the physically small specimens should 
e much closer to those of the ideal crystal than those which have 
en observed with ordinary-sized specimens. This letter de- 
ribes a series of very pretty experiments with microspecimens 
tin, approximately cylindrical in cross section, diameter 1.8 
S X 1074 ¢m, and a few mm long. Simple experiments on the 
ding of the specimens and on their creep rate showed that, 
npared with macrospecimens, they were able to sustain much 
rger stresses and strains without appreciable creep; e.g., nm one 
periment, a specimen sustained a strain of 10 whereas the 


ro vield strain of tin is only about 10 


R. MI. Davies, Wales 


3402. Kennedy, A. J., The creep of metals under interrupted 
stressing, Proc. roy. Soc. Lond. (A) 213, 1115, 492-506, 


July 


C‘onstant-stress ¢ xperiments show that the cre » rate in poly- 


talline lead, following reapplication of stress after a no-stress 
st period, Is greater than It would have een without the rest, 
one-p meter equation Is proposed for deseribin the creep 


o 
equation Is shown to be satisiac- 


afte a rest period, The 


oO} st periods of arbitrary duration following periods of 
ep also of arbitrary duration. Pulsed-stress tests were made 
1 were com] with the calculated curves. All tests were 

li room ten perature. x4 Fisher, USA 


3403. Davis, E. A., Relaxation of stress in a heat-exchanger 
tube of ideal material, 7’rans. ASME 74, 3, 381-385, Apr. 1952. 
The relaxation of the radial and tangential stresses in an elasti- 
o=viscous thick-walled tube rolled into a rigid tube sheet is caleu- 
ited for both plane stress and for axial stress equal to the average 


the other two stresses, The results show th 


at relaxation is a 


tle slower for either case than for uniaxial tension.  Experi- 
ents on an aluminum alloy show that the relaxation behavior is 
listurbed slightly by reloading because of strain-hardening and 
Lubahn, USA 


reep-re¢ overy 


phenomena. J. D. 


3404. Gibbons, D. F., Effect of strain ageing upon the dis- 
tribution of glide bands in cadmium crystals, Proc. phis. Soc. 
Lond. (B) 65, part 3, 387B, 193-195, Mar. 1952. 

Results of observations of slip in cadmium single crystals are 

resented and correlated with stress-strain behavior. 

Clustering of slip into macroscopic regions was observed only 
or the cadmium-nitrogen-alloy erystals and only coincident with 
Pure cadmium deformed without 
Clear 
differentiation of the drop-in-load effect due to solute atoms from 


a drop in load in a tensile test. 
drop in load and with homogeneous distribution of slip. 


that previously reported due to crystal orientation was obtained. 

Formation of Liiders’ bands in polycrystalline iron and cluster- 
ing of slip in cadmium single crystals are considered manifesta- 
tions of identical phenomena, although, in reviewer’s opinion, a 
conclusion of this nature will be more gratifying when clustering 
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of slip 1s observed in iron single ervstalis that exhibit 4 drop nh 


load. Furthermore, recent evidence [Jnst Vetals Bull... p. d8, 
Mar. 1952] contradicts any unique mechanism for drop in load 
in both single and polverystalline iron. \. N. Holden, USA 


3405. Weltmann, Ruth N., and Kuhns, P. W., Effect of shear 
temperature on viscosity in a rotational viscometer measurement, 
J. Colloid Sct. '7, 3, 218-226, June 1952 

\lethod is suggested for analvzing temperature distribution 
its effect on liquids subjected to shear in a rotational viscosimeté 
Comparing enleulated and measured viscosity values, ituthors 
The energy 


—kAT’, wher 


stud thixotropl beh quatvion used tor sta- 


Viol 


tionary condition) is @ = @ is 


dissipation, & heat 


conductivity, and 7’ temperature, Assuming linear stress-ve- 
locity gradient relation [AMR 5, Rev. 1972], constant ind 


variable VISCOSITY, authors obtain solution with SUC’ 


CSSIVE 


approximation. An oronite polvbutene oil and a silicone fluid are 
investigated and thixotropic breakdow1 ound for the latte! 
Reviewer's not Che experimental values used in the paper 
re probabdt not rehab muuch ) ) l NS The 
theoretical Tre tment. espe l hy the | ul Tie? ot the etl 
VISCOS authors’ unorthodox and somewhat miusing vecto 


notation, and their use or certaim terms AMR 5, Rev. 2354 seem 


open to criticism. In spite of these difficulties, pape 


recommended since it 


3406. Beyer, C. E., and Towsley, F. E., 


styrene through rectangular channels, ./. (olloid Sev. 7, 3, 250-245 
Ju 1952 

Spencer-Dillor ow equatio 0 Ne¢ lids 
ircular channels source, 4, 241-248 49) 

lmensronal SIs { I ) ru I 
Q) C.PD*/7 CK Ch 2! Kr )! 

here Q is 1 ( 0 re ssure ¢g 1) I 

lin S10 rT AVE ge s oy stress . ik 
material constan ai ¢ :< Lime ) ss I 

re fur wns ot tl lwo hisar S Oo) s1ons | 
equation fits ) Lit ) polvstvrene sample thi E10, 
the shorter channel dimension < 0.05.NX ¢ nnel lengtt 
bracket expression 10. 

Reviewer notes that reported values of C; and ¢ 
less without more complete definitions of D and 7 


Melvin Moor USA 


3407. Jones, S. P., and Tyson, J. K., The rheology of a 
lubricating oil at temperatures below the pour point, ./. (‘ollo 


Sct. 7, 3, 272-283, June 1952 


\uthors describe shear behavior of (a) one sample of Penns 
vania 150 neutral, de waxed to a pour point o 15 ¢ at temper! 
tures ol 25 C and 30 C, and (b) a high-pour-point oil, pre 
pared by the addition of Eastman white label grade n-octacosat 
to the above oil, at +30 C, in concentric evlinder viscometers 


For program (a), the cup rotates at a number of constant vi 
locities in 40 equal increments to 400 rpm. 
to a torsion spring. 


cup-to-bob clearances of 1.0 and 2.0 mm respectively, have been 


Two cups of radii 1.40 and 1.50 em with 


employed. Under steady-state conditions temperature control of 


+().25 C was obtained. At high rates of shear, the degree of con- 


trol was estimated at +0.5 C. For program by 
Stormer viscometer was used with shearing stresses varving 


65 to 177 dynes/em?. 


} rad that 7 xy | 
opserved Ha may be Iin- 


For (a), differences in behavior ar 








umental effects, although authors think that two different 
phenomena are involved: (1) An irreversible breakdown in the 
initial rigid strueture of the oil, and (2) a reversible apparent 
thixotropy predominant at high rates of shear. Calculated tem- 
perature effects due to frictional heating account for a large part, 
though not all, of (2 


System (b) exhibits progressive increase in fluidity with the 


done in shearing R Schnurmann, England 


3408. Markwood, W. H., Jr., and Spurlin, H. M., Residual 
stresses and strains in molded plastics, ./. Colloid Sci. 7, 3, 244 
252, June 1952. 

\ descriptive account of the viscoelastic flow and molding be 
havior of ethyl cellulose and other plastics. At molding tempera- 
tures, ethyl cellulose is more rubberlike than cellulose acetate 
[njection-molded objects exhibit local frozen-in stresses that can 

modified or relaxed by reheating. The results are discussed in 
terms of a model in which the deformation is divided into an 
istic part, a delayed elastic part, and a viscous part 


Lawrence Nielsen, USA 


3409. Whitfield, H. B., and Baron, T., Application of Eyring’s 
rate equation to viscometric data on paraplex, ./. Colloid Sci. 7, 3, 
268-271, June 1952 

Authors determined rate of shear-shearing stress curves for 
Paraplex G-40 (whatever that is) at various temperatures, and 
fitted a flow equation derived by [Eyring to the curves. Results 


it fixed temperature fit Ievring’s equation; temperature de- 


pendence does not, according to authors. In drawing this last 
onclusion, authors neglect temperature variation of activation 
nergy and dimensions of flow unit Irvin M. Krieger, USA 


Failure, Mechanics of Solid State 


3410. Williams, M. L., Brittle fractures in ship plates, 
} Nat. B ir 


\Iechanical properties of metals at low temperatures,” 
Stands, Cire, 520, 180-206, May 1952 


Work of the 


stat dards on brittle 


Metallurgy Division of the National Bureau of 
fractures in welded ships is described,  Fac- 
tors determining the liability to brittle fracture are the presence 


netallurgical notches, related to welding workmanship, struc- 


ural notches, related to design and the notch sensitivity of the 
tee] NIarked ae Crease In tractures starting at noiches is ob- 
tained by improved welding and design. Probability of fractures 


starting in the plates was found to increase materially with notch 


SCNISIVITS criterion the 15 ft/lb trans temp. of Charpy V-notch 


Since notehes wmnot | fully eliminated, low noteh sensitivity 
and P-, higher Si- (up to 0.12°7) and 
\In contents (up to 0.60) and finer grain reduce notch sensitivity. 


J. H. Palm, Holland 


3411. Yokobori, T., Failure and fracture of metals as rate 
Japan 7, 1, 122-123, Jan./Feb. 1952. 

ntary to previous papers [AMR 5, Revs 
2619, 2620], in which author derives additional formulas on 


eOr\ \. M. Wahl, USA 


processes, J. phys. So 


\ short note supplem«e 


MSIS Of rate process 1 


3412. Gurevich, G. I., On the problem of the yield-point 
criteria (in Russian), Dokladt Akad. Nauk: SSSR (N.S.) 82, 2, 


245-248, Jan. 1952 


\uthor proposes a new yield-point criterion for arbitrary stress 


mditions and presents it in a form of differential equations for 
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the three principal stresses and corresponding deformations. — | 
bases them on the fundamental concepts of molecular physics 
refers to his previous paper [Zh. tekh. Fiz. 17, p. 1491, 1947 
the physical justification of his equations. In these the criteri 
for the yield point is related to the change of temperature and 
the velocity of deformation. He assumes for his work the id 
elastic-plastic material. 

In reviewer's opinion, the rather sketchy presentation and t 
introduction of few arbitrary constants make it difficult to es 
mate the real value of the author’s ideas. 


W. Sylwestrowiez, US.\ 


3413. Bollenrath, F., and Troost, A., Relations between 
stress and deformation gradient. III. Notch sensitivity 
German), Arch. Eisenhiittenw. 23, 5/6, 193-201, May/June 19 


Material Test Techniques 
(See also Rev. 3445) 


©3414. Shaposhnikov, N. A., Mechanical testing of metals 
|Mekhanicheskie ispitaniya metallov] (in Russian), Mosco 
Leningrad, Gosud. Nauch.-tekh. Izdat. Mashinostroit. | 
1951, 383 pp 
There is a 


and forma! aspects ol testing of metallic materials. The pione 
I 


cle hnite need tor a book which dl als with th 
in the fields of material testing and metallurgy (such as Char) 
and Mesnager in France; Woehler, Bauschinger, Martens, 
Heyn in Germany; Kick and Ludwik in Austria; Daviden!| 
in Russia, and others) have been very active in this resps 
In recent vears, however, little effort has been made to sum: 
rize the rather extensive progress in this field, and very few bo 
have taken any notice of this development. Reviewer believes t 
hook of Shaposhnikov is perhaps the only one published sinc 
beginning of World War IT which ean claim to fill this gap 


+ 


o cover the entire field of the more basic aspects of mate 
testing. 

About 200 pages are devoted to the common static tests; 
other 50 pages to hardness tests; dynamic and high-temperatu 
tests are discussed on nearly 80 pages, and fatigue tests o1 
pages Spot checks indicate that recent progress in these sub} 
is rather fully discussed and that the author is thoroughly familia 
with both their theoretical and practical aspects. At the outset 
this does not seem to conform with the fact that the work direct 
referred to is entirely of Russian origin. The reader familiar wit 
the subj et, however, will recognize many of the gr iphs as being 
quite familiar and obviously copied from numerous American at 
European publications. This, on the other hand, does not d 
preciate the important Russian contributions to the scienc 
material testing and particularly those by Davidenkov and | 
associates, which are thoroughly discussed in the book. These a 
undoubtedly too little known outside of USSR. 


G. Sachs, USA 


3415. Hoppmann, W. H., 2nd, Experimental study of the 
transverse impact of a mass on a column, Proc. Soc. erp. Str 
Anal. 9, 2, 21-30, 1952. 

Measurements were made of strain and deflection from t! 
force of impact of a solid sphere on small columns carrying various 
axial Joads. The results are given (1) in tabular form for stress 
load, and impact velocity, and (2) by curves representing the 
ratio of stress at a given axial load to stress at zero axial load 
plotted against the ratio of axial load to the Euler load. Compari- 
son with theory is presented. J. J. Rvan. USA 
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3416. Blaser, R. U., Tucker, J. T., Jr., ani Kooistra, L. F., 
Biaxial fatigue tests on flat-plate specimens, Weld. Res. Suppl. 
17, 3, 161s-168s, Mar. 1952. 

To establish on the basis of experience the design stress of the 
teel employed in pressure vessels, said material has been tested in 

tigue, in conditions similar to those in use. 

Plates of the same thickness as those of the pressure vessels and 
Rectangu- 
il pieces of these plates cut with oxyacetylene flame constituted 


lentical conditions of outside surface were prepared. 


the test specimens. 

For the test, the specimen was supported on its four edges over 

hacking-plate closed by an ‘o-ring gasket,’’ which allowed the 
itrance of liquid between both plates, specimen and backing- 
plate. The specimen was subjected to repeated flections by 
pplving charges and discharges of hydraulic pressure. 

Before a test, the specimen was examined by magnaflux, in 
rder to assure the absence of defects. In this manner, cracks 
hat appear during the test are due exclusively to the fatigue 
rocess and determine the limits of fatigue. 

The stress was controlled by an AX-5 strain gage cemented on 
the bottom surface. Further, in one of the specimens a complete 
train analysis was earried out on the inside and outside surface 
The 


nalvsis included the determination of the deflection by a five- 


ith SR-4 rosette strain gage; also with brittle lacquers. 


inl gage rack. The result of analvsis of stress agreed well, in the 
theoretical values given by Timo- 
their 


pinion of authors, with the 


henko and Lessells for plates supported at four edges. 
Several results are shown that confirm this. 


S. A. Delpech, Argentina 


Mechanical Properties of Specific Materials 


See also Revs. 3378, 3395, 3401, 3408, 3409, 3410, 3442, 3443, 3561) 


3417. 
ture on the tensile properties of hi 
48, 4, 313-321, Apr. 1952. 


Tension tests were made at temperatures ranging from 


Jenkins, W. D., and Digges, T. G., Effect of tempera- 
jurity nickel, J. Res. nat. 
~ Stands 
- 320 to 
condition, 


arise ili 1 | xcep- 


ngth 


00 F on high-purity nickel in th 


ns to the 


usual trend exhibited by metals of decreasing st1 


nd increasing ductility with increasing test temperature wer 


bserved and discussed.  Strain-aging occurred in specimens 
tested in the temperature range of about 80 to 300 F, but re- 


rvstallization and recovery predominated In specimens fractured 


t 1200 and 1500 F. From authors’ summary 


3418. 
aluminum, J. /nsi. 


McLean, D., Creep processes in coarse-grained 
Metals 80, 507-519, 1951-1952. 
A specimen of super-pure aluminum was extended under a 
onstant load ot » ton/in.? at 200 C to fracture, which oeceurred 
it 63% extension in 850 hr. Observations were made of slip-band 
ind grain-boundary movements on a previously polished surtace, 
Che movements were measured, mainly by means of an inter- 
ference microscope, and their respective contributions to the creep 
extension calculated. They accounted for only about one half of 
the total extension. It was thought that fine slip, not easily de- 
tectable, and viscous flow due to stress-directed diffusion might 
responsible for the missing creep, and examination was made 
with the phase -contrast and the electron microscopes. Fine slip 


took place in the early stages, and bota processes occurred in the 
inter stages as part ol the polygonization by which the original 
and which can be regarded 


()t her 


rvstals broke down into subcrystals, 
48 a combination of fine slip and a type of viscous flow. 
evidence indicated that no VISCOUS flow unrelated to thi ervstal 


structure occurred. The extension attributable to fine flip was 


calculated from the tilts between neighboring suberystals and 
was found to be of the same magnitude as the missing creep 
Therefore, deformation occurred by easily visible slip, by grain- 
boundary displacement, and by fine slip, the sum of the individual 
contributions being of the same magnitude as the measured ex- 
tension; there was no evidence of any other important process 
From author’s summary by Aris Phillips, USA 


3419. Greenough, G. B., Bateman, Catherine M., and Smith, 
Edna M., X-ray diffraction studies in relation to creep, J. //: 
Vetals 80, 545-550, 1951/1952. 

To investigate a hypothesis regarding the mechanism of creep 
AMR 4, Rev. 674], tw 
aluminum-silver alloys, one a solid solution and the other con- 
While the former behaved 


in the same manner as pure aluminum and showed marked cel 


put forward by Greenough and Smith 
taining a precipitate, were examined. 
development during creep, the latter exhibited no traces of such 


cells 
mens quickly pulled at either 20 or 300 C. It was confirmed that 


experiments were also carried out on the recovery of speci 


whereas annealing at 300 C in the absence of stress caused little 
recovery, cell development occurred if the specimens wer 
to creep at this temperature. The cell development did not b: 

come apparent until the creep strain was appreciable; the in 
fluence of the strain rate appeared to be small. 

It is considered that the ideas based on dislocation theorv and 
polvgonization provide a simple explanation of the experimental 
results and are more satisfactory than an explanation in terms of 
From authors’ summazt 


boundary micromovements. 


3420. Harris, W. J., The influence of shot peening on the 
fatigue properties of steel, \etallurgia, Manchr. 45, 272, 299-800, 
June 1952 


Test results are given to show under what condition shot- 
peening Wupraves fatigue strengths of steel allovs It is found 


} 


that if the ratio of the endurance strength to the ultimate tensile 


strength of surface fibers was less than 0.45 to 0.50, shot-peening 


improves fatigue strength. Joseph Marin, USA 


3421. Hartman, A., Investigation of notch sensitivity of 24S- 
T and 75S-T Alclad under pulsating tensile load (in Dutch), \ 
LuchtLab. Amsterdam Rap. MI.1819, 7 pp., t table figs Fear 
1952 

Results are given of fatigue tests with 24S-T and 75S8-T Alclad 
mm Unnotehed and notched 


bars were com- 


thickness 2 


pared. Bars were tested in tension only, the load pulsating 
tween zero and a varving maximum value The th ret 
stress-concentration factor of the notched bars was 5 (co puted 


rom Neuber’s nomograms). 


For the unnotched bars, both materials proved equiy 


fatigue lives of 5 & 10° eveles, the loads being 18.0 Lis 
kg/mm, respectively. At 5 & 107 eveles, 248-T was found to 
superior, the loads being 13.5 kg mn for 24S-T and 11.9 kg 
mm? for 75S-T. For the notched bars, both material 
equivalent at 3 xX 10° evcles, the effective stress-cor 
factors being 2.8 and 2.6, respectively For high fatigue lives 
3 & 10° eveles), however, 24S-T was now found to be inferior 
the louds being 4.1 and 4.8, respectively This difference be- 
tween notched and unnotehed bars is explained by th t that 
the effective stress-concentration factor for 758-T was found to br 


constant throughout the range between 3 &K 10° and 3 X 10 


eveles, whereas for 248-T, this factor mere ises from 2.8 up to 5.3. 
This is in qualitative agreement with earlier fatigue-bend tests on 
the same materials (report M. 1612). Quantitative agreement 
however, is poor. Author emphasizes that th statis i slg- 
nificance of the differences found is not high enough to just 
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3423. 


tudies on shrinkage of cements and concretes 


\ more 


Investigation 


Ve en, Holl ind 


extensive re- 


J. H. van der 


C., A criterion for the failure of cast iron, 
74 


tr 


io, 


Apr. 1952 


icture (Zener) suggests that plastic flow 


he fracture of metals. Brittle metals such as 

e presumed to break as soon as the first few 

t stress system at fracture evidently being 
inte flow The plastic flow of cast iron is 
¢ the distortion-energy yielding criterion, 
S S; -S 2So?, and modifying it to 
ress concentration (A. = 3.2) at the edge of 

( sumed to be ellipsoids of revolution 


L’Hermite, R., 


/ 


? 
] 
‘ es 
qu 
Ss delo 
j 
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3424. Bergstrém, 


». 


}? 


for biaxial stress conditions and 


l dat of Grassi and Cornet, who used 
ixinl stute of stress. For stress com- 
mipared, author concludes there is a 

experimental points for brittle frac- 


modified flow criterion. It should be 


on of uniform nominal stress distribu- 
wagation of vielding is not dis- 


USA 


and Grieu, J.-J., Recent experimental 
Loe . 


( 5. 2 > 19) | 54 2. Api Na 1952. 
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| ) Pi t quo | Powers 
held loo pillaries in 


Stable 


24, 32 pp., 


concrete mixes, Swedish 


1951. 


G., 


ts ean be used to make sure that 
luring conveyance and consolidation. 
ix shall be rendered stable, i. 
constant during a reasona- 
If th eformability decreases as the 
comes longer, this implies segregation 
f inhomogeneity and areas of weakness in 
urthermo! segregation can impair the 


ind the water tightness ot conerete 


ability indicates poor 


workability, 


ce involves the risk of reduction in quality because of in- 


( COTM 


if 


t 


On) 


\ 


irlous methods of stabilizing conerete 
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mixes are discussed and are illustrated by examples derived fron 
practical applications. Additions of resins causes an increase l! 
deformabilitv, the composition of the mix being equal in othe; 
respects, produces stabilization, and improves the workabilit) 
This is also demonstrated by examples. 


From author’s summary 


3425. Kiihne, H., and Vodoz, J., Shrinkage and swelling of 
some Swiss wood species (in German), Eidgendéss. MatPriif Ans 
Ber. 179, 29-44, Dee. 1951. 


Detailed data 
| 


are presented in tabular and graphical form 0 
fir, larch, beech, 


from beyond fiber-saturation point to ove: 


the dimensio1 instability of 


Swiss spruce, 


oak within the 


range 


condition on the basis of tests on small clear specim«e ns « 


different-densit sapwood Ol heartwood. Results of shrink 


yrain differed when diff rent testing I iethods We! 


tests pal illel lo 
1, \ detailed 76-item bibliography is attached to the 
paper, E.G. SA 


] 
empiove 


Stern, { 


3420. Kthne, H., Investigation of some characteristics of 
ash and black locust wood with special consideration of their us¢ 


for tool handles (in German), Fidgendss. MatPriif Anst. Ber. 179, 
1-28, Dee. 1951 
Complaints concerning frequent failures of tool handles led 
horoug! estigation of unsatisfactory handles and s em 


mapa ie sts on the physical ind mechanical properties 
e mos cyl used tool-handle woods, 1. ish and locu 
The tes e presented and ¢ lated graph | 
ilts are preted for achieving decreas hand ul 
CSSECC] = ging al | l! l pv l oy 8) uy 
( thon resulting in as much as a 40 decreas Impa 
: gth. Fu rio! he annual rings should be p el wit 
e bending plane; high specific gravity is desir width of 
nnual ring ¢ han one millimeter is undesirabl Preferen 
1¢ Use « ocus » ash Is eXp! ssed 
I xperience of other authors, that such sis sensitl 
a ( l vy I ral b ely lI 1 | CTOSCE l lSspe 
m, h ! lag ( t} I is sified by 
ns vrowth lo oh f 1O nd ilo , 
! th hemi ils 
report Is supplemented by some oughts a ents 
Y ki. G. Stet USA 


3427. Kitazawa, G., Young’s modulus of elasticity of small 
wood beams by dynamic measurements, For. Prod. Res 
Prep 225, + pp., 1952. 


Paper IS Conce 


Soc. 
June 
rned with the correlation between dynamic ar 
ind the 


namie modulus of 


static moduli in flexure 


the dy 


influences of moisture content 


angle on 2X2 30-cm test 


pom, AE 


wd grain 


specimens [rom 


ive wood species, put under vibration by means 


of an electro-acoustic vibrator driv by a variable-frequency 


audio oscillator. Summaries of the test data obtained are 
presented graphically. kX. George Stern, USA 


3428. Northcott, P. L., The development of 
cleavage test, For. Prod. Res. Soc. Prepr. 223 


mmtD, 


the glueline- 

9 pp., June 1952. 
Efforts to reduce the variability encountered in testing wood- 

to-wood bonds and a new method of testing glue lines are de- 


scribed. This new method is compared with three standard 


methods of test and is found to be the most suitable of the ten- 
sion-normal-to-the-glue-line, tension-shear, block-shear, and glue- 
line-cleavage tests when used to evaluate the quality of the bond 
between Douglas fir veneers and phenolic-resin adhesives, 


From author’s summary by E. G. Stern, USA 


DECE 


342 
L. E. 
temp 

Pa 

our 
were 

lay, 
time 


hse 


34 
tistic 
fring 

rT: 
stres 


plot 


Iron 
the 
Grau 





DECEMBER 1952 


3429. Lamb, J. L., George, D. A., Baker, H. A., and Sieffert, 
L. E., Impact strength of some thermosetting plastics at low 
temperatures, AS7’M Bull. no. 181, 67-70, Apr. 1952. 

Paper gives Izod impact values for five types of laminates and 
These values 
were obtained for 0, —23, —40, and —55 C and were stored for 1 
No effect of 
time of storage at low temperature on the impact strength was 
Joseph Marin, l SA 


four types of thermosetting molding compounds. 
lay, 1 week, 2 weeks, and 7 weeks prior to testing. 


shbserved. 


3430. Ishihara, A., Hashitsume, N., and Tatibana, M. Sta- 
tistical theory of rubber-like elasticity. V. The stress bire- 
fringence, J. appl. Phys. 23, 3, 308-312, Mar. 1952 

The effects of network formation of non-Gaussian chains on the 
calculated If the 
plotted against the stress, the effects make the curve deviate 


birefringence are birefringence 1s 


stress 


from a straight line. When it is plotted against the elongation, 


the curve will rise above that corresponding to independent 
Gaussian chains, in agreement with the experiments. 
i. G. Boiten, Holland 


From authors’ summary by I 


3431. Blanchard, A. F., and Parkinson, D., Breakage of 
carbon-rubber netwo.ks by applied stresses, Jndust. Engng. 
Chem. 44, 4, 799-812, Apr. 1952. 

\ semiempirical force-elongation function is derived which ex- 
ers G, the modulus, 


presses stretching force in terms of paramet 


} > 


factor significant at high elongation where force 


ind My, a shape 
rises rapidly, experimental data show reduction in G is propor- 
tional to total remaining cross links, Including those formed by 


rubber-carbon bonds. Dimensional analysis then shows XY = 


S/G?*, where X is bond stress at bond rupture under prestress S 
Data indicate 


small number of 


it relative length @, Gis modulus after prestress, 
large number of C-rubber by mds ol small X 
bonds of large YX, 
highest 


Nearly all C-rubber bonds are broken at 


prestress. Heat treatment in mixing process produces 


Strong 


‘ 
~ 


cured stocks with increased number of bonds of high Y. 


filler-rubber bonds are found only with carbon blacks: distribu- 


bonds with other fillers are independent of chemical 


4 j 

tion Of Weak 
1] 

tire of filler 


} 


This othe rwise eNXCe Ve nt article s iffers 


Reviewer's comment: 
from the unwarranted tacit assumption that, in a given state of 
bond stresses are equal. Authors’ 
gely to a wide distribu- 


Melvin Mooney, USA 


samp stress, al reported dis- 


tribution of bond strengths may be due lar 


tion oft 


3432. Lang, W. R., Wool fibre contour: its significance to 
the mechanical properties of the fibre, J. Vert. Inst. Proc. P245 
P251, May 1952 

Author refers to an impression in the wool industry that the 
degree of ellipticity of the cross section of a wool fiber affects its 
manufacturing behavior. He refers to more recent authors who 


contend that this is not important. He indicates that the ratio 
of major to minor axis rarely exceeds the range of 1 to 2, and proves 
that the effect on tensile, torsional, and bending properties of 
wool is insignificant in comparison with the effeets of mean 
diameter distribution and moisture content on these properties 


Rogers B. Finch, USA 


3433. Bechmann, R., 
strength of piezoelectric crystals, brit. 
150, May 1952 

A direct 


been used to determine the mechanical strength of the piezoelec- 


and Parsons, P. L., Mechanical 
J. appl. Phys. 3, 5, 147 


mechanical method and an electrical method have 


trie materials sodium chlorate, sodium bromate, ammonium di- 
hydrogen phosphate, ethylene diamine tartrate, and lithium 


519 


sulphate monohydrate. New measurements have also been mad 


on quartz as a check on the methods. A formula for the current 
due to the piezoelectric polarization is given which covers th 
longitudinal flexural, contour, and thickness modes of vibration 
considered. The maximum safe current for piezoelectric resona- 
tors has been ealeulated for specific cuts of the various materials 


From authors’ summary 


3434. 
terials under the continuous action of heat, Acta Techn 
277-297, 1951. 


Budapest 1, 3, 277 
Author reports results of studies Ol effect of 


Vajta, M., Self-annealing of overhead conductor ma- 
H indg., 


short- and lor 
time heating on tensile strength of Hungarian overhead condu 
tor-wire materials up to 2.8 mm in diam. Information is of in- 
terest in power! applications where heating may result from de 
icing, short circuits, and temporary overloads 

Wires made from aluminum, copper, bronze, cadmium copper, 
and an aluminum alloy having diameters of 1.8 and 2.8 mm wet 
heated to temperatures between 70 C and 135 C for vary ny 


periods of time up to 1SO davs. The effect of these treatments on 


tensile strength is reported. Tabulated data are given showing 
calculated maximum admissible temperatures for seven conductor 
materials under five different conditions of overload 
C. A. Keyser, USA 
3435. Krivobok, V. N., Properties of austenitic stainless 


‘\Nech inical properth s ot metals at 
520, 112-136, May 


steels at low temperatures, 


low temperatures,” Nat. Bur. Stands. Cire 


1952 


Author presents a summary of the available knowledge on th 


subzero 


mechanical properties of austenitic stainless steels at 


temperatures. Information previously available is supple- 


mented by new data from the laboratories of the author’s com- 


pany. Data on tensile properties, notch toughness, ind fatigue 


are presented ilong with discussions of the effeets of cold WOrkKINY 
effects of heat treatment, 

likely to result in carbide precipitation or sigma phase 

Data 


strain in a 


on these properties, The especially 


treatment 


formation, are dese ribed 


are presented to illustrate tl 


stretched tension specime 


the distribution of 


1 
Strong, 


dependent upon the testing temperature, and that 


two inches provides a very Inadequate deseriy 


total elor gation wu 


tion of the manner in which the deformation behavior change 


with temperature tesults of tests conducted at room tempera- 
ture on commercial Type 304 austenitic stainless steel after pro- 


— 320 I show that the notch toughness “at 


longed exposure at 
room temperature and at —320 F is not affected by 


to one veal \\ Er. 


exposures up 


Lankford, Jr., USA 


3436. Fitzgerald, J. V., Anelasticity of glass: III, Effect of 
heat-treatment on the internal friction of tank plate glass. IV, 
Correlation of electrical strain with mechanical strain in glass, ./ 
Soc. 34, 12, 388-391, Dee. 1951 


Heat treatment or annealing decreases the taternal-frietion 


Amer. ceram., 


peak commonly attributed to sodium-ion diffusion in tank pl 
glass, a typical soda-lime-silica glass. The penk is shifte 
higher temperatures at constant frequency ial lain ade es Be 
frequencies at constant temperature. The activation energy for 
annealed olass i 


the shift is greater in the nd agrees with the 


activation energy for the electrical conductivity and 1 dura- 
bilitv of annealed lass. Heat treatment also decreases thi 
ternal friction caused by elastico-viscous effects 

The residual] charge and anomalous absorption Current re 


ported for certain glasses can be explained by referring to inter! 
friction peaks caused by the stress diffusion of sodiun rr potus- 


slum ions When an electrical pot ntial gradient or ‘elect: il 








tress is apphed to any Ol these glasses, the “induced electri- 
strain’ is associated with the time-consuming formation of a 
equilibrium distribution of sodium ions. 


| ? 


rom author’s summary by R. G. Boiten, Holland 


3437. Lillie, H. R., A method for measuring the flow point 
ceram. Soc 35, 6, | 19 155, June 1952. 


Lhe 1s sit characte ristics ol glasses are commonly repre- 


of glass, J. Amer 


sented by the temperatures corresponding to three reference 


iscositiles One of these, the softening point 1Q/-° poises), Is 
su Ol weasuring by routine methods, and 1s used for the 
ont? of composition during the melting operation. Author 
ints out the desirability of establishing another reference point 

or routine measurements nearer the melting range, and 
OpOses viscosity value of 10° polses, which he would eall ‘‘flow 
~oftening point is determined by observing the rate of 
v glass fil in a special laboratory furnace. This 

y thod is also applied to flow point, but, to obtain ac- 
ctive dis applied which, at the viscosity con- 

oduces high rates of elongation of the fiber. Conse- 

quently, the equipment used involves electric controls, heater, 
( uring device When properly calibrated from 

vo more glasses of known viscosity characteristics, the pre- 

ents is 1 C tor low-melting-t perature 

C for high-melting-temperature glasses. Correc- 

pt by the specimen is required for 


Ki. B. Shand, USA 
3438. Futagami, T., Corrosion of glasses studied by some 
radio-active element as atracer, \lem. Fac. Engng. Kyushu Un 
eR S7-94, 1952 


| ny i! ! oO?! tn otope, this experiment is done for 
e corrosion Of glasses, using a radio-lsotope 
uracy of a G-M counter, back-seattering of 
n of the glass, and chemicals which are used 

tl pu estigated The corrosion rate of 10! 
NaOH solution im glass is about 0.024 mg/em?-h under 
LOO ¢ I} t ll t this method is the same order with the 

uy l ir more convenient 

[ oncluded that, for an ordinary corrosion test, 5 XX 10 
SOOT for one kilogram of tested glass may be 

ede From author’s summary 


3439. Smith, R. L., Moore, G. A., and Brick, R. M., Me- 
chanical properties of high-purity iron-carbon alloys at low tem- 


peratures, “Mechanical properties of metals at low tempera 
\ B Sta ( 520, 153-179, May 1952. 
Wor ocuses on tl ensile properties after it 1s pointed out 
hance to analyze low-temperature 
4 ned in the notched-bar test Point- 
Ing out, t that most of existing noteched-bar data were ob- 
tained tor commer steels in which the many metallurgical 
variables were not precisely controlled, authors investigate four 
le which they elully prepare. Carbon in these varied from 


0.05 to 0.49' Microstructures had ASTM No. 4-5 ferrite grain 
S1Zé nd pearlite ot spacing equivalent to normalized steels With 
novel experimental equipment, true-stress natural-strain data 
were produced for the range of temperatures from 23 to —185 C 
Among more important results are the increase of upper and 
lower vield point, flow stress, and fracture stress with increase in 
earbon content and decrease in temperature. The fracture stress, 
however, dropped sharply in value from —150C to —185 C, ac- 
ompanied by a sharp loss in ductility. Comparison of data with 
those for low-aluminum high-purity ferrites indicated that carbon 


reduces the ductility of iron at all temperatures in range investi- 
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gated. Although some of these results have been shown befor: 

reviewer believes that the experimental care and well-contro!|: 

materials involved make this an important contribution. 
Julius Miklowitz, USA 


3440. Johnson, J. B., and Shinn, D. A., Application of metals 
in aircraft at low temperatures, “Mechanical properties of met 
at low temperatures,” Nat. Bur. Stands. Circ. 520, 97-111, May 
1952. 

The lowest temperature that modern aircraft will encounter 
ipproximately —130 F. Since the extremes of low temperatur 
occur at high altitudes in a fluid medium, serious shock loading 
are unlikely unless the metal is subjected to ballistics or explosiy 
impacts. Considerable data on tests of aircraft metals at te 
peratures down to —420 F are presented. These metals shows 
good low-temperature properties, which is confirmed by the fa 
I 


that no failures attributable to change in mechanical properties ¢ 


the materials have been reported from operating stations in ce 


climates \lost failures due to low t ‘Mmperatures are Caust d 


1) 
vaulling 


raction of unlike materials producing 


inding, with subsequent overstress and distortion or failure. T 
ise of the 1 l impact test as the sole criterion of ductility 
questionab inless service failures of components can br 

{ ith pact values. The change in ductility in at 
test is mo for tive and subject to better interpretation 
I engl e! | evaluation of metal for low-temp rat 
servi ty requires more extensive data. 


J. Neils Thompson, USA 


3441. Fisher, W. A. P., Cross, R. H., and Norris, G. M., Pre- 
tensioning for preventing fatigue failure in bolts, l7rcr. Eng) 


24, 280, 160-163, June 1952. 


The pr t if fatigue in bolts by controlled pretensioning 
is investigated theoretically. It is shown that the effect of pr 


tension is to reduce the alternating load in the bolt and that the 


stiffness of the fitting plays an important part in this reductir 
Fatigue tests on °/y-in. B.S.F. bolts with various amounts of pi 
sion show ( this reduction in alternating load ear prev 
tigue failure. A warning is given against relying on the benefits 
of pretensioning without insuring that pretension is maintained 
< ( From authors’ summan 


Mechanics of Forming and Cutting 


3442. Bartocci, A., Notes on transverse mechanical proper- 
ties of forgings Italian), Metallurgia ital. 42, 8/9, 289-296 
\ ser mo 

portant forgings are tested by taking transvers 

omthem. Transverse quality characteristics ar 


the influence of various causes, not alwavs ident! 


| Tha t ‘ vers a report on the examination, carried out 
( : statistical data, for special heat-treated steels, 
the influe: on such characteristics of various factors (de 
drite, shape of ingots, forging diagram, manufacturing in thi 
electric basic or acid open-hearth furnace 


Ky author’s summary 


3443. Schauss, R. P., Baley, R. F., and Woodliff, E. E., A 
study of factors affecting molding sand density, shrinkage, ex- 
pansion and workability, 7’rans. Amer. Foundrymen Soc. 58, 217 
225, 1950. 

In order to gain a better understanding of the mechanics of 
foundry sands, their effects upon moldability and casting quality, 
authors undertook a study of sands bonded with five common 
( lay-type binders 





‘ 
J 
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Results of the investigations show rammed de nsity of molding 
sand to be affected by the type of clay bond and the amount of 
substance. 
included in the investigation are results of testing sands at con- 
stant density ramming. This not only suggests a new method of 
sting molding sands, but enables one to measure the relative 
ergy of ramming for different types of sands and binders. 
Phe study includes results of tests for free and confined expan- 
sion. The results of using machined carbon specimen tubes in 
h the specimen is rammed for confined expansion are ex- 
ned. <A relationship was established between these high- 
erature properties and clay contents. 


From authors’ summary 


3444. Rutherford, N. B., The effect of metal /mould rs 

on 85:5:5:5 leaded gun-metal sand castings, /. /nst. Metals 80, 
y DOS, 1951 1952 

arlier work had shown that the controlled absorption Ol gas 


sing from metal/mold reaction improved the strength and 


essure-tightness of phosphor-bronze or gun-metal sand castings 
ng marked heat centers. The present work was hada d to 
mine further the effeet with leaded gun metals, in view of their 


Sing popularits as casting materials. 
Varving degrees of metal/mold reaction were induced in 85:5:- 


5 leaded gun metal by casting it into green-sand molds from four 


ring temperature s be tween L050 and 1200 ©, and DV V ving 


esidual phosphorus content from 0.002 to 0 15%. The east- 
vs were In the form of ribbed plates, and Lin. thick, and 
d 2-in.-diam bars. The plates were intended to simulate 


of gas arising from metal/mold reaction that Was 
lculated from the densities of the castings. Its 
Ol) the pro} ( rties WilS dete rmined trom tensil ' test plece S 
vork was designed as « factorial « xpt riment, and the results 
examined by statistical methods, details of which are given 


! ippendix. vith the labe ratory work, trials 


ru } 0) mandries ma iw valve castings In 85:5:5:5 
pes 1 +] } ae Oe ae a ee ie 
s concluded that the value of metal/mold reaction ss 
s of increasing the proportion of pressure-tight castings is 
h leaded gun metal than with phosphor-bronze or lead- 


gun metal. With 85:5:5:5 leaded gun metal it may be 


1 with advantage where the rate of solidification is rapid, 
istings with section thicknesses of the order of !/4 in., or In 


ker-section castings poured from temperatures lower than 
WC, From author’s summary 


3445. Signora, M., and Testero, G., A method for rapid in- 
stigation of the structure of large ingots by explosive charge 
Italian), .Wetallurgia ital. 64, 5, 180-188, May 1952 
ls deseribes a rapid investigation method which, utilizing 

YDlosive harge as dyn imc stress, allows the testing ol the 
ture surface obtained according to the intermediate longi- 

il section of heavy steel ingots. 
\ report is given of the first series of tests carried out for the 
pose ol experimental design with details of the modalities 
1, and of a further test carried out on a larger number of 
pots, 
From the tests carried out it is shown that the results obtaina- 
with this method are altogether provable and, by a rapid and 
momic investigation, it is possible to give a clear idea both of 
‘primary structure and compactness of the ingots and of the 
esence of probable internal anomalies. 

From authors’ summary 


521 


Hydraulics; Cavitation; Transport 


(See also Revs. 3405, 3478) 


3446. King, G. W., Monte-Carlo method for solving diffusion 
problems, Jndust. Engng. Chem. 43, 11, 2475-2478, Nov. 1951 
Since the asvmptotic expression of the probability density of a 


1] 


random walk satisfies the diffusion equation, author describes the 
problem of random walk by the Monte-Carlo method in comput- 
ing machines, and shows the applications of solv Ing the diffusion 
problems. The method is applied problems of diffusion with 
reflecting or absorbing barriers, and diffusion with chemical 
reactions. Furthermore, author indicates that the difficult prob- 
lem of the eonfigurations of long-chain molecules can be con- 
sidered as a problem of diffusion with excluded volumes 


C.-M. Tehen, USA 


3447. Carr, J. H., Long-period waves or surges in harbors, 
Proc. Amer. Soc. civ. Engrs. 78, Separ. no. 123, 16 pp., Apr. 1952 


{ 


Paper reports results of field and model studies of sources and 


characteristics of long-period waves in harbors, and analyzes 
basin resonance and water motions induced by waves. By long 
period waves, tl ituthor means those with periods of i ta IZ 


? 


min or more, as distinguished from usual waves of 8 to 20-s 


periods. It is shown that models are particularly adaptab 
this type of studv, and examples of their use in tl sign oO 
harbor facilities are give Even when restrained by heavy ta 
moored ships have shown longitudinal and transverse drift ampli 
tudes up to 10 ft, snapping mooring lines, breaking piles, and 
damaging the ships themselves Harbors should be so designed 
that the periods of resonance are different from the periods com- 
monly present in the incoming waves. There are certain lo 

In ah irbor, corre sponding to the loops mn the vertical vibratior 
where the horizontal vibretion is a minimum ind ship outfitting 
ean be best carried on. Author beheves that studies shou 
made of the 1 ral niod of oscillation of moored ships, as cde 
termined by the mass of the ship and the elasticity of the mooring 
system. It would seem to the reviewer that the latter mig! 

sO s ti id st of the difficult 


3448. Dorman, R. G., The atomization of liquid in a flat 
spray, Brit. J. « ap" Phys. 3, 6, 189-192, June 1952. 


} 


The investigation deals with the formation of flat S] VS pro- 
duced by naoloalinn i] nozzles with water, and kerosene, at dif- 
ferential pressures in the range of 45 to 105 psia. Spark photogra- 
phy was used in the study of spray developmen Drop-size dis- 
tribution was determined from patterns made on filter paper by 
dyes added to the sprave d liquid 

The Nukivama-Tanasawa equation was used to determine the 
Sauter mean diamete? A new diameter, designated D,, the value 


of the 99.99°7 number was introduced. This and the Sauter 


mean diameter were found to be related to the volume of liquid 
spraved in unit time, spray angle, surface tension, liquid density 
and pressure differential. Influence of viscosity was considered 
negligible. The two diameters may therefore be predicted 

It was cone lu led that the drops ire formed iwecording to the 
Castleman ligament theory. [xtreme care was exercised to 


assure still air and high humidity during the tests. However, 
“the nozzle was carried smartly across the layout, spraying hori- 
zontally and pointing down the line.” Reviewer believes that 
this procedure nullifies the use of the expe rimental data in the 
derived equations, since the pressure differential is no longer re- 
lated to the velocity of the spray relative to still air. 


H. A. Einstein, USA 








3449. Bouvard, M., and Molbert, J., Graphical method for 
the calculation of surge tanks (French and English), Houwille 
371, May-June 1951. 

In this article [see also AMR ~ Rev. 159 
that a very simple graph can solve all the problems of surge-tank 
The concept of the “accelerating head”’ difference 
the tank and the 
nominal water level which would occur in a permanent regime 
where 


solution, together with the various equations governing the water 


hlanche 6, 3, 3060 


, authors have shown 


scillations. 


ol height between the actual water level in 


discharges would be used—and the graphical 


the same 


motion, make it possible to rapidly determine the oscillations 


taking pl ice in the most complicated installations. 


Authors show that, through procedures ealled “direct and 


retrouvrac 


once the over-pressure maxima have been estab- 


shed, either the optimum dimensions of a tank or the 


surge 


i} 


a given tank can be found \ number of 


| lnk illy, 


ises involving several surge tanks placed in 


reel tlons poss ie 1 


surveved the method is ipplied to some 


iriables are 
quite compl ited 
erles, Y-tunnels, ete 


method 


Various diagrams worked out according 


prove to bye ol gre at help Lor all the problems 


where Wave pl enomena are unimportant 


P. Alexandre, France 


3450. 
urements by means of cylindrical nozzles, 7'rans 
825-835, Julv 1952 

Th 


Jorissen, A. L., and Newton, H. T., Discharge meas- 
ASME 74, 5 
blish coefficients 


purpose ot the tests described was to est 


t measuring device, the values of which would remain constant 

r lowe tlues of the Revnolds number thar s possible with 

the so-called standard measuring devices such as the Venturi 
tube. Tests with water were run on evlindrical nozzles having 
iameter ratios > varying from 0.2224 to 0.6928, and with length 

ratios \ ng om 0.982 to 2.854. \uthors conclude that the 


wzzle will have constant coefficient for much lower Revnolds 


numbers than the Venturi tube. However, the comparison is not 
ynolds numbet 


ASME report (thei 


throat 


is Implied, since the authors use a Re 


that is based on inlet conditions, while the 
Ref. 1) used a Rey 
section, This produces a marked difference at the 
he head | 


throat vel 
small diameter ratios, and was less than the throat velocity head 


or the reve y lt Ol p> Galen N, Cox, USA 


nolds number th it Wiis based on the 
small 6 ratios, 
d loss was greater than the witv head for the 


3451. 
conditions on diffuser flow, Proc. Amer. Soc. civ 


141, 24 pp., Julv 1952 


Robertson, J. M., and Ross, D., Effect of entrance 
Engrs. 78, Separ 


experimental investigation of the flow con- 


ms in ¢o i] diffusers (diameter at the entrance D 6 1n., 
{ gles 6 a. € ind 10°), preceded by relatively short 
ngths of straight pipe (CL 2-, 5-, and 9-diameter lengths 
\Icasurements e tuken of pressure distribution along the 
iffusers d velo traverses at different sections. The area 
ratio of tl diffuser is the major geometric parameter governing 
the shape and extent of the boundary laver. The most im- 
portant | ctors determining the flow are the angle B and the ex- 
tent of the boundary layer at the entrance, given indirectly by the 


if nuvth-diameter ratio L/D 
of the product BLD. Th 


creasing area ratio, but is practicall 


The pressure efficiency is a function 


energy efher ney decreases with in- 


Independent Ol B and en- 


trance conditions As some ot the Ve lov itv traverses suggested 


the occurrence ot separation near the end of the diffuser, authors 


determine the cerithe il \ ilues ot ditferent parameters and de- 


Ve lop The thods r estimating the \ tlues of these parameters in 


inv diffuser. The study should enable the design of diffusers in 
wl ich occur the t pe of entrance conditions stud d. 


tuthors’ summary by Alb. Schlag, Belgium 
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3452. Crausse, E., Pouzens, G., and Cachon, P., Contriby- mt 
tion to the study of bottom gates (in French), C. R. Acad. S, 5t— 
Paris 234, 26, 2521-2523, June 1952 ity 

In this latest article on this subject (see AMR 5, Revs. 3127 Hydre 
3128) authors compare theoretical results from graphic compuy- proved 
tation of energy and momentum specific equations with experi- ly a] 
mental work in a rectangular flume, for constant rate of flow 1d1010) 
upstream head conditions, respectively. esent 

Good agreement is observed between both series of valu thors 
which proves particularly the validity of hypothesis about ivnaml 
of head in the jet flow. Armando Balloffet, Argentir ese, t 

sturb 
med 

Incompressible Flow: Laminar; Viscous ~— 

(See also Revs. 3296, 3406, 3447, 3448, 3523, 3529) tex s 

3453. Dolapchiev, Bl., Stability of vortex streets (in Ru 
sian), Dokladi Akad. Nauk SSSR (N.S.) 78, 2, 225-228, 

1951 3455. 

In the present paper, previous mathematical analysis by scosit 
same author is amplified and extended concerning a spec! 1 CA 
of nonsymmetrical vortex streets, namely the staggered a 
row arrangement of vortexes (like the Karman. street 
moves obliquely with respect to the surrounding fluid 3450. 
particular motion, which as yet has not been observed 11 uatio 
nor in the laboratory, was shown in a previous paper OU. 
author to be theoretically stabk In the present piupe \u 
motion of the street as it approache san obstacle is studi - 
using “‘group-displacement”’ technique and by establishing S 
trajectories of the individual vortexes 

Author finds that the motion of each vortex in the conte tua 


the configu ition of the street appears to be stable in ¢ 
ot its path, and that all vortexes of the street 


chessboard arrangement J 


move ina pati 


R. Weske, USA bel 


res¢ mbling the 


3454. 
systems associated with vortex streets, /. 


Coddington, E. A., The stability of infinite different 
Vath. Phys. 30, 


171-199, Jan. 1952 
This paper marks the first time that the stability of the v 3457 
street has been treated in terms ot the full infinite svst rm (1 
equations lor the small displacements Before entering mito 236, M 
hydrodynamical stability problem, author considers I 
infinite svstems of differential equations ol the form (*) ¢ ae 
where A is an infinite constant matrix with certain pres on 
properties, and € = ¢(t ={¢ t0)). «0 = U, =i. 2, - 
infinite vector with k-dimensional vectors €, = (€,"), l, F 
is elements After construc ting explicitly the solution ui 
initial value problem ror {* he establishes stability criteri bhs 1a 
the solutions, formulated in terms of the Hilbert norm | ¢ REC! 
(Zz = (2 2)'/72 these criteria being juite analog - 
to those known for finite systems For a vortex street, the oe 
enti 


ie 


finite system of linearized equations obeved by the sm 
placements from equilibrium belongs to the class ot equ ition 


with & = 4. The author is thus able to draw conclusions con 


Ing stability of the vortex street, where stability Is, OT Cou 3458 
understood with re spect to initial displacement vectors of [i and th 
norm. For a street with vortexes situated (in equilibrium) at es 

points (2nb + ¢, a), (2nh — c,a),n = 0, + 1, +2,..., he sl \utl 
that if q = c/b # ; there are initial displacement vectors ou 
finite norm for which c(t becomes infinite exponential) var 
{—> ©, SO that the street is unstable. This is, of course, in agree- mal 
ment with von Kdrman’s classical result. For the case q¢ —_— 
necessary condition for stability is (**) cosh? ma/b = 2, again e al 
agreement with the classical theory. However, author shows rge 


counterexample that even when this condition is satisfied t! 
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initial displacement vectors for which C( l — o faster than 
-t{— o forany B,0<68<2. This contradicts the well-known 
lity criterion for the Ka4rméan street which, we recall] {Lamb, 


= Hydrodynamics,’ 6th ed., Cambridge, 1932, pp. 225-229], is 
oved in a different sense from that of the present paper and for 

a restricted class of allowed initial displacements (which, in 
\dition, have infinite norm and are therefore not admitted in the 
esent discussion). The author shows further, as have several 


thors [see, e.g., Goldstein, ‘‘Modern developments in fluid 


imics,’’ 2, Oxford, 1938, pp. 563-564], that even in Karman’s 
use, the vortex street is unstable with respect to arbitrary initial 
listurbances. However, he displays a wide class of fintely 
med initial displacements for which the Karman criterion 
- sufficient, as well as necessary, for stabilitv. The paper con- 
ides with a detailed discussion of the stability of the double 
tex street. 
lesy of Vathematical Reviews D. Gilbarg, USA 
3455. Allen, H. J., and Perkins, E. W., A study of effects of 
iscosity on flow over slender inclined bodies of revolution, 
1CA Rep. 1048, 13 pp., 1951. 
Supersedes paper reviewed In 


AMR 4, Rey 


128] 


34506. 


-quations of laminar movement, 


Broszko, M., On the fundamental assumption of the 
Arch. Mech. stos. Zs 2, 139-146, 
fluid 
fluid wit 


shows that the equations of motion derived by 


: i 
Stokes on the basis of a Newtonian h velocity compo- 


ts %, v, may be obtained by considering each compon nt, S&y 
posed of a principal or mensurable movement @ plus 
lating (secondary) part wu’. Problem is solved by considering 

of impulse analogous to the same process which must 

ir i liffusio i] tter vi transfer of heat Review I does 
believe that author h emoved the empirical nature o 

ninn fluid hyp thesis, but is related it to the corresp l= 
pothese he heat- and mass-transfer mechanisms 


Paul R. Trumpler, USA 


Polyakhov, N. N., Flow around cascades of given 


rm (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 84, 2, 233 


thor deve ps nethod lor caiculnuting ¢ ~ Lies O YIVel 


rle for arbitrary gap distances. 


mle form and given stagger ang 


+ 


e method is based on a stepwise conformal transformation of a 


ide of ovals, generated by an infinite set of dipoles along the 


1K, into the give n caseade, The first step Is a transtormation 
he easecade of ovals into one of plates at a stagger angle 7/2. 


s latter is then transformed into a similar one at an arbitrary 


re ele B, using a formula first given by N. E. Joukowsky. 


grer ang 


auxiliary transformations m:\ he tabulated, so that 


these 
ising this table the calculation of a profile cascade differs only 


ghtly from that of an isolated profile. 


W. Wuest, Germany 


3458. Hahnemann, H. W., Contours of free discharge jets 
and their technical applications (in German), Forsch. Geb. Ing.- 
Wes. (B) 18, 2, 45-55, 1952. 

Author considers a jet issuing from a slit of an infinite boundary 

to unlimited space, the boundary being symmetrically inclined 

various angles and the fluid being assumed ideal. Using con- 
mal transformation, the free streamlines and the coefficients 
contraction are obtained. The analogous axially symmetric 
se and the effect of limiting the space into which the jet is dis- 
Useful numerical results are given. 
Chia-Shun Yih, France 


iarged are also discussed. 
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3459. Knudsen, J. G., and Katz, D. L., Velocity profiles in 
annuli. I. Correlation of experimental data. II. Applications 
to computation of heat transfer, Proc. Midwest. Conf. Fluid 
Dynamics, 1st Cont., May 1950; J. W. Edwards, Ann Arbor, 
Mich., 175-2 ol. S10. 

Authors atte inpt to correlate experini ntal data for velocity 
profiles in annular flow passages with and without heat transte1 
several Reynolds numbers The description ol the testing tech- 
nique is confusing and incomplete. In particular, the impact tube 
used seems appropriate for measurements within 0.015 in. (tip 
projecting 0.030 in.) of a wall but not for midstream measure- 
garding the meaning of the results are 


C. Prince, Jr., USA 


ments No conclusions r 


justified. 1) 


3460. 
swimming of snakes and eels, Phi! 
June 1952. 


Author p 


Gadd, G. E., Some hydrodynamical aspects of the 
Mag. (7) 43, 341, 663-670, 


} 


esents idealized mathematical : 


, a 
eels and swimming snakes, Pwo-dimensional analysis ot pertect 
Huid is given. Excellent discussion of propulsive efficiency of 
slender bodies moving in a perfect fluid 


J. M. DallaValle, USA 


3461. Falkner, V. M., The solution by lifting-line theory of 
problems involving discontinuities, Aero. Res. Counc. Lond. Rep 


Mem. 2592, 9 pp., 15 tables, 3 figs., Oct. 1947, published 1952 
Report presents a method of determining finite-span airfoi 
haracteristics compressible f | oH] | 
the usual Fourier series methods are employed. The methods 
originated by Multhopp are extended to apply to discont 
in plantorm, angle of attack, lift-curve slop or two-dime mal 
flow, and chord. A unique feature is the introduct 
of the spanwise loading and circulation distribution to sv1 
eal and antisvmmetrical component ‘I sp Its the 
of the simultaneous equations for the Fourier coefficients t e 
ised on points equally spaced along the semispan instead n 
the usual angular measure Several examples are. give 
illustrations of t ethod. The rep is to set : lu 
i ite. i SIVe I ‘ oO rc 
wt 1 USA 
3462. Lavrent’ev, V. M., Influence of the boundary layer on 
the wave resistance of a ship (in Russian), Dokladi Akad. N 


SSSR (N.S Oct 


Bas n T lL} 


80, 6, 1951 David W. Taylor Mod 


245, 4 pp., Apr. 1952 (Lavrentieff 


857-60 


Author examines possible effect of boundary layer in produ yg 
i virtual modification of the form of ships. It is suggested that 
equations of modified underwater form should be writt s sum 
of two terms, one giving true form and one boundary laver. This 
equation is substituted in usual wave-resistance expression 
Assuming boundary-layer thickness to be function of Reynolds 
number, author concludes by suggesting that wave resist 
influ nced by seale effect 

A fuller examination of the same problem has been g 
Havelock [Trans. Instn. na {rch. 90, 259-266, Mar. 1948 


3463. Mochizuki, S., On the laminar flow in the inlet length 
of a circular pipe, Wem. Fac. Technol., Tokyo metrop. U? no; 2. 
411-47, 1952 

Former calculations (Boussinesq; Schiller) are criticized. 
Author obtains a solution of the equation of motion of an incom- 
pressible, viscous fluid, fitting Nikuradse’s experimental curves 


much better, by making a number of very flexible assumptions; 
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viz.,u = (1 + f)}l — (r2/a?)'4 fa and w, = (2; 0) {1 — (7? 
at)!/™} + a,(x;a) {1 — (r2/a2)'/}, with f = fe) = u(2;0)/a —1 
and m m(f); n = n(f). Herein ais pipe radius; r distance from 
axis; x distance from entry section; 7m axial velocity; u(x; 0) 


ixial velocity on the axis; u mean axial velocity in the pipe sec- 


tion; 7, = p~'0p/dOxr; p density; p static pressure. Author puts 

= f'n = (1.177f% — 0.840f*)/(1 — f) which yields a rather 
complicated expression for dr/df; this can be approximated by 
dx /df aR} 0.0490f/(1 — f 0.0749f + 0.1497f?} with R 


The inlet length L (= gz, for which f = (0.99 


0.26 aR. H. Wijker, Holland 


Reynolds number. 


is then found to be 


3464. Wolibner, W., On the plane motion of an incompressi- 
ble viscous liquid surrounding a simple closed curve (in French), 
Studia Math. 12, 279-285, 1951. 

Let C be a closed curve with continuous tangent, forming the 


miteri1or 


viscous incompressible fluid moving in a 
N, C has unit velocity 


boundary of 
plane, Relative to some Newtonian frame 
in a fixed direction, and the author is interested in motions of the 
fluid which are steady relative to C and of finite kinetie energy FE 
relative to V. He relative to N, 


vards the components as functions of coordinates L,Y 


measures velocity (u,v but re- 


relative to 


(’. [It seems to the reviewer that it would be simpler to use C as 
rame of reference for both velocitv and coordinates, and express 
the energy condition by saying that S/ /[(u 1)? + v%]do is 
finite, Transforming to polar coordinates ( , By). he obtains ex- 


f force P., P, on C: that for r'. 1s 


pressions for the components 0 


O ~ Oly . , 
/ ic — Sin OAD -+ F(r) 95 
we . Y/ 0, Of 
H, 

here H, is the region between C and a cirele A. of any radius 7, 

dF involves only integrals on A,. Using the finiteness of F 
nd Schwarz’s inequality, he proves the existence of an infinite 
sequence of radii} 7 } such that lim,—o. F 0. On making the 
urther hypothesis that radial velocity and pressure are bounded, 
} proves that 

P — in dD, )/ ) . 
' i ' 

here 4 , | Infinite 1 reasing sequence and 

[ d \ Ou oe av 
1), hi t t do 

: . \ Ou O dr O 

/ / i 

Ris Reynolds number He concludes from [*! that in a steady 
motion no force is exerted on C. Further, from under the 
boundedness conditions on ve locits and pressure, he coneludes 


that no steady motion exists satisfving the requirements. This 


conclusion is similar to that of P. Udesechini [Atti Accad. Italia 
R.C. Cl. Sci. 1 Vat. Nat. (7) 2, 957-963, 1941], who, however, 
used a boundar madition at infinity instead of the condition of 
finite energy. J. L. Svnge, Ireland 

3465. Dolidze, D. E., The unsteady motion of a viscous fluid 
about a cylinder (in Russian), Soobshchen. Akad. Nauk Gruzin. 
SSR 8, 11-18, 1947 

3466. Dolidze, D. E., Unsteady motion of a viscous fluid 


about a sphere (in Russian), Trudi Thiliss. Mat. Inst. Razmadze 
16, 105-116, 1948: 
Author considers the limiting behavior of the 


flow, the 


solutions for two 


problems of unsteady first paper treating the two- 
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dimensional and the second the three-dimensional cases. TT) specific 
Navier-Stokes equations are linearized by neglecting inert iper: 
terms, but the author indicates that this is not essential. In ord ntl 
to insure uniqueness in each case, it is assumed that certain ined 
tinuity requirements are satisfied and that lim,+. r*pv,;=lim.— scalar 
r2v, Ov;/Or, = 0, where p is pressure, v,; velocity in direction : the 
and r? = 22,2 [ef. Dolidze, AMR 1, Rev. 311; 3, Rev. 294]. 17 tion ® 
first problem is that of a circular cylinder (sphere) rotating \ atio 
velocity Q(t). Here it is shown that with Q(0) = 0, limyp+.(¢ Th 
{%, the explicitly constructed solution to the unsteady prob| wor 
converges to the solution of the steady problem (Q = Q)). Ih initl 
second problem, the cylinder (sphere) is taken to move ré wediun 
linearly with velocity u(t). An explicit solution is constru ms J, 
with (0) = 0, but it is shown that a limiting solution does 1 sity 
exist for limy—+o m(t) = vp. Since in this case no steady-state solu 2) 
tion exists (in the necessary sense), the two problems illustrat in al 
theorem of the author stating that, for the limit of the solutions 3) 1 
the unsteady problem to exist, the corresponding steady-stat Che 
problem must have a solution. J. V. Wehausen, USA sotrop 
he 
3467. Gurevich, M. I., The impact of a plate with discon- ee 
tinuous jet flow (in Russian), Prikl. Mat. Mekh. 16, 1, 116-118 ich 
Jan./Feb. 1952. — 
The author considers the following problems in the tw rd-o 
dimensional flow of a perfect incompressible fluid: Let AB ecw 
fixed are acting as an obstruction in a steady flow with free stream- vr 
lines leaving the are at either end. At time ¢ = 0 the are is su th tl 
denly given a velocity v,, a known function along the arc. | er) 
the impulsive force on the are. This problem is treated rat! = 
briefly with certain linearizing assumptions. Detailed comput 
tions are given in the case that AB is a straight segment and t 
impulsive foree compared with the case when the segment rest 347 
initially on an undisturbed water surface. Hamil 
J. V. Wehausen, US (5 
Bas 
3468. Pillow, A. F., The free convection cell in two dimen- eK 
sions, Aero. Res. Lab., Melbourne, Rep. A.79, 31 pp., May 1952 we 
Author investigates analytically the free convection ct it 
two dimensions by considering laminar flow. Earlier work sea 
extended by considering nonlinear terms. In interior of ‘> 
conduction and viscosity are neglected, and temperature 
vorticity are found to be constant. Near the edge of the cell, t 
flow is considered as boundary layer and 1s solved by Rayleig! 
method. End results for Nusselt number have same form ert 
experimental results in terms of Grashoff number; however, t! we 
constant of proportionality is markedly higher. 
M. W. Rubesin, USA 
347 
swept 
Compressible Flow, Gas Dynamics pune 
" 
(See also Revs. 3455, 3498, 3499, 3520, 3541, 3548, 3553, 3559, 3563 “4 
3568) a 
3469. C. Truesdell, A new definition of a fluid, Proc. seven! g al 
int. Congr. appl. Mech. 2, part IT, 351-364, 1948. eadi 
While most recent modifications of the Navier-Stokes equatio! ‘tio} 
so as to take account of phenomena in moderately rarefied gas aes | 
are derived from the kinetic theory, author here formulates a nh ‘I to 
definition of a fluid, as a particular type of continuum, wher Me 


follow more general expressions for the stresses than any hithert 


\ complete account is in preparation. The pres 


suggested. 


paper illustrates the simplicity and cogeney of the underlyi: e © 
method. It is concerned with a continuous medium such tl! imp 
each particle constitutes a thermodynamic system which } mp! 

Wf? - 


sesses internal energy (per unit mass) € = €(0,7), where o ist 
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Pressure and 
—0d€/d0, 6 = d€/dn 

in the other hand, if 7’ is the stress tensor, the mean pressure is 
— 7/3, where T; is the first 
Introducing the tensor w = pl + T, where 


specific volume and 7 is the entropy per unit mass. 
iperature are then defined by p = 


ined independently of p by p,, = 
scalar invariant of 7. 
is the idemfactor, it follows that there exists a dissipation func- 
n ® = w..D, where D is the rate-of-deformation tensor and the 
tation means the twice-contracted product of the tensors w and 
The dissipation function measures the rate at which mechani- 
The author’s 
{inition of a Stokesian compressible fluid is then a continuous 


work is being transformed into thermal energy. 


iedium such that: 
sions M—2L-7T 


sity and temperature. 


(1) There exist material constants uy (dimen- 
‘) and 4 called, respectively, the reference vis- 
2) The dissipation function is ® = P(uo, 4, 4, p,,, D)p, and 

in analytic function of D 

3) If D = O, then w = O. 

Che analytic character of ® with respect to D entails, in the 
sotropic case, the existence of a power-series expansion in terms 
the scalar invariants of D. A dimensional discussion of this 
ower series reveals that, in addition to the usual parameters 
hich govern dynamic similarity, there must be introduced a 

rameter of the form #Bé/p, where B is a certain dimensionless 

rd-order coefficient of Viscosity, and 6 is of dimensions minus 
ne in time, say a rate of deformation, or vorticity which is 
iracteristic of the motions being compared. Thus, in contrast 
th the classical theory in a general Stokesian fluid, time, fre- 
lency, expansion, or vorticity must always be taken into ac- 
considerations of 


int in similarity. 


L. M. Milne-Thomson, England 


3470. Delval, J.. On the dynamics of perfect fluids and 
Hamilton’s principle (in French), Acad. roy. Belgique, Bull. Cl 

. (5) 37, 11, 986-990, 1951. 

Basset [A treatise on 

imbridge, 1888, see §4 


Bell, 


derived Kuler’s dynamical equation for 


hvdrodvnamics,’’ 1, Deighton 
leal compressible fluids from a Hamiltonian variational principle, 
ising the continuity equation as a side condition. The author 
escribes the Eulerian coordinates x . E 


$v adding to the action integral the quan- 


of the boundary points 
i given fluid mass. 


S'S ott (r? — £ ldo i} 


here o is the Lagrangian boundary surface and the components 
ire multipliers, he thus obtains boundary conditions as well. 


(*. Truesdell, USA 


3471. Thomson, K. D., The supersonic pressure drag of a 
swept wing with a cranked maximum thickness line, Aero. Res. 
mine. Lond. curr. Pap. 61, 29 pp., 7 figs., June 1950, published 
OL. 
Wing considered has root section with constant rhombic pro- 
sweepback is assumed large enough to make (parallel) lead- 
i and trailing edges and maximum camber line ‘subsonic.’ 
| eading edge of the tip section is prolonged ieading edge of root 
Maxi- 
ium camber line accordingly bifureates, one branch being paral- 
‘l to 2. 


‘tion; trailing edge of tip section is perpendicular to x. 


Method of source distribution is used to compute drag at zero 
ceidence. Three basic triangular area distributions must be 
sed [see Ferri, “Elem. Aerod. supers. FI.”’, figs. 205, 203, 204] and 
he corresponding z-inductions integrated for a considerable 
imber of configurations. Necessary formulas are developed 
mpletely and tabulated for a set of values of tan (sweepback) 


2 — 1)'72, 


For one particular configuration with 60° sweep- 
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back, 
ratio)? for 1.09 < VJ < 2 with small deviations. 


the mean drag coefficient averages about 2.8 (thickness 
It appears possi- 
ble to approximate the drag coefficient by a weighted mean of the 
drag coefficients of root and tip section considered independent \ 


Gy. Kuerti, USA 


3472. Morikawa, G. K., A non-planar boundary problem for 
the wave equation, Quart. appl. Math. 10, 2, 129-140, July 1952 

Author considers linearized supersonic flow past a half plane 
(or rectangular wing of large aspect ratio) at incidence @, which is 
attached to 
ficiently long) in both directions. 


a circular body at zero incidence, infinite (or suf- 


This. problem is rightly re- 
garded as fundamental for the theory of wing-body interference 
The Laplace transformation 1s applied to the coordinate in the 
free-stream direction, and the transformed problem is solved by a 
the transformation 
back to the physical plane presents considerable analytical dif- 
ficulties. For that 


Green’s function method. It is found that 


reason, author studies first two simplified 
a flat plate 
at zero incidence; (2) the 


problems: (1) The body is replaced by ipproxl 
mately in the plane of the wing but 
i.e., it Is an infinite plate normal to the 


body has infinite radius, 


wing. An approximate Green’s function is then suggested for the 
more general case, and this is transformed back to the physical 


plane, again approximately. It appears that the approximations 


are satisfactory, at least near the wing-body Junction at the lead- 
ing edge and far downstream. Quantitative results are shown on 
graphs. To appreciate the value of the author’s contribution, it 
should be remembered that exact solutions for such problems are 
exceedingly difficult to obtain. 

It is not clear to the reviewer why the complementary case 
wing at zero incidence, body at incidence @—1s dismissed in a few 
sentences. However, it may be that this case is considered more 
fully in two longer papers to which the author refers (a thesis and 
a California Institute of Technology report, both unpublished 

A. Robinson, C 


anada 


3473. Morkovin, M. V., Migotsky, E., Bailey, H. E.,; and 
Phinney, R. E., Experiments on interaction of shock waves and 


cylindrical bodies at supersonic speeds, J. aero. Sci. 19, 4, 237 
248, Apr. 1952. 


Paper concerns an experimental investigation studying the 
shock-wave reflections from a eylinder that is aligned with a 
steady air streain flowing at Mach number 1.90 experiments 


were conducted in the University of Michigan supersonic tunel 
Authors explain the physical differences between the two- and 
three-dimensional problems of shock-wave formation by 
the flow field downstream of 
the reflected wave is not uniform and usually involves a cross flow 
after reflection, and (b) the 


boundary laver mav have an appreciable component normal to 


noting 
that in the three-dimensional case (a 


pressure gradient controlling the 


the preshock streamlines. The prin¢ Ipal task of the ¢ xperimenters 
was to investigate the regions of anomalous reflections and to ob 
tain the main characteristics of the boundary laver and post- 
reflection cross flow due to changes in the boundary laver, shock 
and other effects 


figuration was chosen because of 


strength, The case of plane-shock evlinder cor 


technically important applica 
Several methods such as schlieren 


tions (wing-body interaction 


photography, shadowgraphs, the so-called vapor techniques, and 


shock-refleetion pat- 


others were used to obtain pictures of the 


tern. Some of the excellent pictures obtained with these tech- 


niques are reproduced in the paper. They represent an important 
understanding of interaction of shock waves 


The 


cylindrical body was measured with small orifices in order to study 


contribution to the 


and cylindrical bodies. pressure distribution along the 


the influence of boundarv-laver thickness on weak and strong 








shock patterns. Observations show that the shock reflections on 
the lee side are fundamentally different from the incident side, 
because on the incident side the encoming shocks induce veloci- 
ties directed into the surface of the body, while on the lee side the 
nduced velocities have a component directed away from the 
bod The authors give a careful analysis of their results and a 
omparisun with theoretical conclusions and with the results of 
two-dimensional experiments on laminar and turbulent boundary 

vers. Applications of the experimental results to engineering 
wind-tunnel testing, are discussed. 


K. Pohlhausen, USA 


3474. Ting, L., and Ludloff, H. F., Aerodynamics of blasts, 


J. aero. Ne 19, 5, 317-328, May 1952. 

Problem of a straight shock advancing over a thin obstacle 
nitially immersed in stationary air is investigated by the usual 
mia perturbation method without assuming that the flow after 
the shock is irrotational or conical, as in previous papers. An 
inalytical solution is obtained by the singularities method after 


ransforming the problem by a Lorentz transformation in ordet 


to simpli the boundary conditions. The strengths of the 
ngularities Ar found by Inspection Over part ol the domain and 
re deter « boundary-value problem over the remaining 
portior An eXAI ple is ‘omputed for a shock passing ove} a thin 


ved ge Hideo Yoshihara, USA 


3475. Brinkley, S. R., Jr., and Kirkwood, J. G., On the con- 
dition of stability of the plane detonation wave, Third Symp 
Ci ist. | e Expl. Pl Baltimore, Md., Willams & 


\\ ns. 586-590, 1949 $13.50 
| qu ( nome im, 1 energ ind 
us | he R ne-Hugo S relations 
l ir equations for tou { lerivatives of 
\ | ire tthe w ont From these equations, & 
equation for peak pressure is formulated in terms 
ry l mn, particle velocity, and the speed of sound. 
l uv i tt ! ection rat is lrifinite nd that the work 
v Initinlly monotone decreasing with time, 
Chapman-Jouquet condition 
tendy conditio nd that other econdi- 
} pressure decrease or increase with 


Y. H. Kuo, USA 


3476. Corrsin, S., and Uberoi, M.S., Spectra and diffusion in 
a round turbulent jet, VACA Pep. 1040, 21 pp., 1951. 
per reviewed in AMR 4, Rev. 351. 


“irr zeugte rarer Y | '7 


3477. Van Dyke, M. D., High-speed subsonic characteristics 
of 16 NACA 6-series airfoil sections, VACA 7N 2670, 65 pp., 
\I 1952 


sectiol irag, ltt, and pitching moment coemicients are pre- 
ented of NACA 63-, 64 nd 66-series airfoil sections having 
ness ratios of 68, 10. and 127, measured in a wind tunnel at 

Ma umbers up 0.9 


\irfoil sections with minimum pressure near 40 chord exhibit 


he tf st ovel ill erodv! mi ehar ieteristies 


iuthor’s summarv by A. Petroff, USA 


3478. Laitone, E. V., A study of transonic gas dynamics by 
the hydraulic analogy, J. aero. Sci. 19, 4, 265-272, Apr. 1952. 

The theory governing the propagation of surface water waves 

inalvzed to show that an analogy with the two-dimensional 
flow of a perfect gas exists only if the water depth is approxi- 


mately ! In., the model is fairly large, and the shock waves or 
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hydraulic Jumps present are of the weak type having a negligi 
increase in entropy. 

Photographs of the water surface waves cor responding to sh 
waves in front of simple wedges and circular cylinders are py 
sented to illustrate these restrictions. It is pointed out that 
surface-wave group velocity, which could be considerably 
than the so-called wave velocity, provided the only corr 
analogy to the speed of sound in two-dimensional gas flow ove: 
closed body. 

Motion pictures were taken in order to study the effect of « 
stant acceleration on bow shock waves. It was found that 
high rates of acceleration the location of a detached shock way: 
was dependent mainly on a nondimensional acceleration parame- 
ter and was practically independent of the instantaneous M 


number. Krom author’s summary by S. B. Berndt, Swede: 


3479. Riabouchinsky, D., On the singularities of the tran- 
sonic regime and the problem of the airfoil of minimum resistance 
at supersonic velocities (in French), C. R. Acad. Sci. Paris 233, 22 
1330-1333, Nov. 1951. 

Author writes the linearized equations of small perturbatio 
After che 


ing solutions of a special form, he reaches the incredible eco: 


+ 


of a stream, for both subsonic and supersonic cases. 


sions (1) that for subsonic flow the pressure at the boundary 
evly der is proportional to |dy/dxr 3 where /(2 is the evlinder « 
tour, and (2).that for supersonic flow it is proportional to d 


in Ackeret’s well-known approximation, but with an arbitrary 


efficient of proportionality. By proper choice of this const 
he believes that he can avoid the singularity at sonie str 
speed. \\ I Sears ~\ 


=. 

a 

ee RN 
3480. Spreiter, J. R., On the application of transonic simi 


larity rules, VACA TN 2726, 45 pp., June 1952 


The transonic aerodynamic characteristics of wings of fi 
span are discussed from the point of view of a unified small px 
turbation theory for subsonic, transonic, and supersonic fl 


ibout thin wings. Thisapproach avoids certain ambiguities whi 


appear il one studies transonic flows by means of equatt 
derived under the more restrictive assumption that the lo 
velocities are everywhere close to sonic velocity. The relati 
between the two methods of analysis of transonie flow is 
imined, the similarity rules and known solutions of trans 


flow theory are reviewed, and the asymptotic behavior of 


lift, drag, una pitching-mom«e nt characteristics Ol wings ol lar 


and small aspect ratio 1s discussed It is shown that cert 
ethods of data presentation are advantageous bor the etiect 
lisplay of these characteristics. 


From author’s summary by 8S. B. Berndt, Sweder 


3481. Miles, J. W., Slender body theory for .supersoni 
steady flow, ./. aero. Sci. 19, 4, 280-281, Apr. 1952. 
ly 


Statement of results of analysis (including limits on parameté 


permitting linearization and estimates of magnitude of neglect 
which completes the generalization of Ward’s meth 


AMR 3, Rev. 529], partly published by author [AMR 4, Re 
3003). M. V. Morkovin, USA 


terms ) 


3482. Martin, J. C., A vector study of linearized supersonic 
flow. Applications to nonplanar problems, VACA 7'N 2641, 5 
pp., June 1952. 

A vector study of the partial differential equation of ste: 
linearized supersonic flow is presented. General expressio1 
which relate the velocity potential in the stream to the conditions 
on the disturbing surfaces, are derived. In connection with thes 
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neral expressions the concept of the finite part of an integral is 
liscussed. 

A discussion of problems dealing with planar bodies is given, 
and the conditions for the solution to be unique are investigated. 

Problems concerning nonplanar systems are investigated, and 
methods are derived for the solution of some simple nonplanar 

dies. The surface-pressure distribution and the damping in 
roll are found for rolling tails consisting of four, six, and eight 
ectangular fins for the Mach number range where the region of 

terference between adjacent fins does not affect the fin tips. 


Chieh-Chien Chang, England 


3483. Manwell, A. R., A note on the hodograph transforma- 
tion, Quart. appl. Math. 10, 2, 177-184, July 1952. 

Author extends” Friedrichs’ results AMR a Rev. 753 
ightly to show that, if the boundary streamline in the hodograph 
plane of a solution for the plane compressible flow can be mapped 
to the phy sical plane, then so can the whole field. The Jacobian 
ransformation cannot vanish in the interior since it would then 
ive to change sign along at least one of the characteristics 
through the zero, and this leads to a contradiction with its 
oundary behavior. The stability of solutions is discussed 


riefly. There are some misprints. A. F. Pillow, Australia 


3484. Zienkiwicz, H. K., An investigation of boundary layer 
effects on two dimensional supersonic aerofoils, (Coll. Aero 
anfield Rep. 49, 82 pp., 28 figs., Dec. 1951. 
Various viscous phenomena associated with flow over super- 
mic airfoils are studied in order to develop a method for esti- 
iting the viscous effects on their aerodynamic characteristics 
In regions where classical boundary-laver theory is valid, the 
meept of displacement thickness and equivalent wing profile is 
pplied to determine the variations in the aerodynamic character- 
ties of the airfoils due to altered local pressure distribution 
These variations are approximately proportional to Re, where R 
notes the Reynolds number and where 7 for laminar and 
- 1/. for turbulent boundary layers 
\ drag-entropy relation and a lift relation are derived from the 
momentum theorem and are used to demonstrat the over-all 


Li cal fli W 


onditions affected by this interaction are examined in detail, 


" 


ffeets of the boundary-laver shock-wave interaction 


nd it is believed to cause flow separation. On the basis of availa- 
le experimental data, an empirical correction is suggested for 
the effects of flow separation at the trailing edge, and it is found 
that, with the laminar boundary laver, these effects are of majo! 
importance. It is expected that their influence will diminish at 
high Reynolds numbers and will be negligible with turbulent 
mundary layers. 

The suggested method of estimating the boundary-layer effects 
s applied to the particular case of a 10% circular-are profile at 
WU = 2.13 and Re = 0.64 X 10°. 


iot conclusive because of the lack of reliable data. 


Comparison with experiment is 


A new integral relation for laminar boundary layers in simple- 
wave flow and zero heat transter is developed and is found to give 
good agreement with the approximate method of Howarth [AMR 
2, Rev. 357]. 


merits of the circular-are and double-wedge profiles. 


A brief discussion is also given of the relative 


From author’s summary by Simon Ostrach, USA 


3485. Shen, S. F., On the boundary-layer equations in hv- 
personic flow, J. aero. Sci. 19, 7, 500-501, July 1952. 

Readers’ Forum note discusses connection between two un- 
published treatments of viscous hypersonic flow past a wedge. 
Author applied boundary-layer equations to entire field between 
shock and wedge near nose [Se.D. Thesis, M.1I.T., 1949]. Lees 
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and Probstein matched boundary-layer solution to outer Inviseid 
Prandtl-Meyer flow and found asymptotic solution far from nose 
Ann. Meeting, Amer. phy. Soe., New York, 1952 

M. D. Van Dvke, USA 


3486. Acum, W. E.A., A brief survey of some methods and 
information concerning the aerodynamic derivatives of wings in 
unsteady motion at transonic and supersonic speeds, cro. Res 
Counc. Lond. curr. Pap. 85, 14 pp., 1952. 


3487. Moskowitz, B., Approximate theory for calculation of 
lift of bodies, afterbodies, and combinations of bodies, VACA 
TN 2669, 39 pp., Apr. 1952. 

Slender-body theory is adapted to calculate lift) forces on 
combinations of bodies, suchas fuselages w ith externally mounted 
propulsive units, and to correct the slender-body result that 
cylindrical afterbody experiences no lift force 


G. N. Ward, England 


3488. Lessen, M., On the stability of plane parallel laminar 
flows to two- and three-dimensional disturbances, J. aero. S 
19, 6, 431-4382, June 1952. 

In reviewer’s opinion, this is an excessively mathematical 


analvsis with no novel conclusions, Chas. Newman, USA 


3489. Hasimoto, H., On the asymptotic behaviour of three- 
dimensional compressible fluid flow at a great distance from a 
body. I. The force and moment on a solid body in a stream of 
compressible fluid, J. phys. Soc. Japan 6, 5, 383-387, Sept. ‘Oct 
1951 

\uthor expands the velocity potential function for steady in- 


npressible flow into a series 


where r, 9, w are spherical] polar coordinates, (C7, 0. 0) is the Car 
tesian velocity at infinity, corresponding to Mach number .1/ 


1; ay(l — AL? sin? @) 


{ (1 — J? sin? 6) 

X {d1,9 cos O sin Ga COS @ -+ a sin @ 
Ma. ss an ure constants, and the exact forms ot .1 ire not re- 
quired here. By considering the balance of momentum and angu- 
lar momentum of the fluid in a large sphe re} eonst and passing 
to the limit r — 


he obtains for the foree on the body the Car 


tesian components —p,,Q.,U, 0, 0, and for the moment 0 


tray, pxU?/(1 — M2), —4raypoU?/(1 — M 


Here po is the density at infinity, and p»Q.o is the total outwa 

rate of mass flow at infinity, originating from sources in th 
body 

Courtesy of Mathematical Reviews J. H. Giese, USA 


3490. Reissner, H. J., Meyerhoff, L., and Bloom, M., Two- 
dimensional steady nonviscous and viscous compressible flow 
through a system of equidistant blades, V.AC' 7.N 2718, 48 pp., 
June 1952. 

3y assuming a system of infinitesimally spaced blades, two- 
dimensional steady nonviscous compressible flow may be deter- 
mined as a function of one space variable, freely prescribing the 
distribution of enthalpy as a basie variable. Inverse problem of 
calculating the variables for a prescribed blade shape is not in- 
vestigated. Transition to finite spacing is made by suitable ex- 


pansions in power series of a transverse space variable. Two types 








y spaced airfoils are readily derived, of zero or finite thick- 
ness. Numerical application to the former is made. A simple 


extension to viscous flow is made, assuming average transverse 
ition of the variables G. Moretti, Argentina 


3491. Griffith, W., Shock-tube studies of transonic flow over 
wedge profiles, J. aero. Sct. 19, 4, 249-257, 264, Apr. 1952. 

Paper summarizes experimental results obtained in Princeton 
shock tube 


transonic flow past wedge profiles. Several dif- 


+ 


erent types of experiments are included: The location and shape 


if detached bow waves on wedges ranging from 10° to 180° total 


gle; the location of the sonic line; the pressure distribution and 

‘ fi efficient of the wedge; and comparison of shock-tube 
easured-drag coefficient on 15° wedge with wind-tunnel meas- 
irement and theory over range of Mach numbers from about 0.8 
1 Shock-tube measured-drag coefficients agree well with 

(‘ole tiation for .W< 1, for Cole and Guderlevy’s calculation 
V | for both slope and ordinate, with Vineenti’s caleula- 
tol V |; they also agree fairly well with Liepmann and 


brvson’s transonic tunnel measurements below V/ 0.85, and 


iite well for their measurements above .V/ :Z 

Paper ineludes brief discussion of interferometric measurement 

hniqgue In reviewer's Opinion, more complete des ription of 

periments is needed to show that flow has achieved equilibrium 

mensurements very close to 1. Reviewer believes this to 
lete se ft exp ental determinations of two- 


, 


3492. Parks, E. K., Supersonic flow in a shock tube of 


divergent cross-section, /vs/ lerop! ( l'oronto UTIA 
fee} 8, 31 pp., 51 figs., May 1952 

\uthon msiders supersonic flow in a shock tube which in- 

. ( ¢ Slo hind harp corne! A simpli- 

pseu ito! or conical unsteady) theory is de- 

eloped i Hractio t SI e passing over an 

utside corner. Both subsonie and supersonic flow behind the 

Sho ire treated Che results of the latter case are applied to the 

~ x. Tube i} pressures Wave velocities are caleu- 

ited USINg aA ) t Kixperimental verifica- 

Obtal S px ed out that the divergent shock 

‘ Is he very short uration, n withstand tempera- 

i ! gi the et { ild cause structural failure in 

fl vind tannel Henee, condensation and liquefaction 


r oided at high Mach numbers Alvin H. Sacks, USA 


3493. Hall, N. A., The action of friction in nonsteady flow of 
fluids, I’ \lidwest. Cor Kluid Dynamics, Ist Conf., May 
1950; J. W. Edwards, Ann Arbor, Mich., 340-353, 1951. $10. 
cteristic equations for unsteady one-di- 
tional fluid flow, and discusses various solutions. 
Cont iseful bibliography There are som 


t\ pographical 


Pearson, USA 


3494. Eggers, A. J., Jr., and Syvertson, C. A., Inviscid flow 
about airfoils at high supersonic speeds, V A('A 7'N 2646, 65 pp., 
Mar. 1952 

It is shown that, within assumption of ideal iis flow, shock- 
expansion method for predicting pressure distributions may be 
used with good accuracy at arbitrarily high Mach numbers. 
Approximate application of shoeck-expansion method is investi- 
gated and found to give pressure distributions in error by less 
th an 10% at Mach numbers above a and flow-deflection angles 
up to 25 Tables are presented to facilitate its use. Variation 


+ 


of the ratio of specific heats can be incorporated in shock-expan- 
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sion method with good accuracy for the specific heat rang 

1.4 to 1.38. Busemann method for infinite Mach number is bett 

than shock-expansion theory for extremely high Mach numb 
Keith C. Harder, USA 


3495. Harder, K. C., Transonic similarity rules for lifting 
wings, VAC'A TN 2724, 26 pp., June 1952. 

Similarity rules for the transonic flow about lifting wings 
derived by considering the change in the flow field due to ang! 
attack as a small perturbation to the nonlifting flow field. 1 
approach has the advantage that the effects of angle of attack 
airfoil geometry are partially separated. 

It is found that the lift coefficient is proportional to the ang! 
attack, as in other speed ranges. Other results are that the d 
due to lift is proportional to the square of the litt coefficient as 
other speed ranges, and that the expression for the ratio of lift 
drag is very similar to that obtained at supersonic speeds. It 
found that the maximum value of the lift-to-drag ratio is appr 
mately inversely proportional to the first power ol the w 
thickness ratio for cases in which the skin-friction drag is neglig 
ble compared with the pressure drag. For cases where the a 


of attack is large compared with the thickness ratio, the lift 


th 
efficient is proportional to the angle ot attack to the two-thi 
powell 
Since the effects of angle of attack and wing geometry 
partially separated, the present form of the similarity rules 
correlation work. 


useful for Experimental data indicate 


such a correlation will be possible for lift-coefficient ran, 


y 


e exter 


beyond the lift coefficient for maximum 


litt-to-drag rat 


Thus, many interesting results may be presented in terms of t] 
similarity rules for low lift coefficients 

It is shown that the transonic similarity rules are valid at 
sonic speeds but are more complicated in that range thar 
well-known rules of Prandt!-Glauert 


From author’s summary by H. R. Lawrence, USA 


3496. Flax, A. H., General reverse flow and _ variational 
theorems in lifting-surface theory, J. aero. Sci. 19, 6, 361-374 
June 1952. 

Certain reciprocal theorems of elasticity, electrostatics, 


lynamies can be derived from the self-adjoint properties of 


governing differs ntial ¢ quations or their associated integral equ 
tions. In aerodynamics and wing theory, equivalent results « 

be obtained provided the induced fields of the wing in forwa 
and reversed flight directions are related. The present pape 
leals specifically with lifting-surface theory for wings in unifo1 
motions, and derives general theorems through a study of t! 
self-adjoint integral equations for incompressible and compres 


ble fluid flow. 


generalized to include formulas ior total lift, pitching moment 


Munk’s two-dimensional airfoil theorems 


and rolling moment on a wing with specified boundary cond 
tions. Reverse-flow relationships are shown to aid in the formul 
tion of a variational principle for lifting surfaces in subsonic flow 


In combination with the form of the Ravleigh-Ritz method, t! 


Rs 
variational approach is shown to lead to suitable methods 

approximate solutions of lifting-surface problems and to avol 
the intuitive steps common to several existing lifting-line and low 
Max A. Heaslet, USA 


aspect-ratio the oO! ies, 


3497. Chapman, D. R., An analysis of base pressure at 
supersonic velocities and comparison with experiment, N A 4! 
Rep. 1051, 23 pp., 1951. 


Supersedes paper reviewed in AMR 4, Rev. 2151. 
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Turbulence, Boundary Layer, etc. 
(See also Revs. 3476, 3484, 3593) 


3498. Mair, W. A., Experiments on separation of boundary 
layers on probes in front of blunt-nosed bodies in a supersonic 
air stream, Phil. Mag. (7) 43, 342, 695-716, July 1952. 
Interesting results, based mainly on a series of schlieren photo- 
iphs of experiments on flow at a Mach number of 1.96 over a 
mispherical-nosed and a flat-nosed body, each with a slender 
irp-edged probe attached in front, are presented and discussed. 


he flow characteristics depend especially on the parameter A 

length of probe /diam of body of revolution). Results for the 
t-nosed body indicated, for example, that for very small A 
(0).44), the probe was entirely behind the bow 


body; for A = 


shock wave on 
1.3 to 1.5, the flow separated at the pgint of 
e probe, while for A = 1.5 to 2.1, separation occurred at the 
uulder of the probe. In both of the latter cases, there was a 
mical dead-air region behind the separation point. For AK 

; to 1.8, an oscillating flow of high frequency (6000 cps) was 
served, The detailed discussion of this flow involves interac- 
mM among the boundary lavers and the shock waves (normal and 
ique) on the probe and on the body. Results for flow over the 
emispherical-nosed body were qualitatively similar to the above, 
‘ept that the oscillating flow was not observed. 

indicated 


1.44) halved the drag of the 


Pressure measurements over the round-nosed body 
it the addition of the probe (kK = 
emispherical nose. 

To observe corresponding two-dimensional flow, a thin plate 
s clamped between two thicker flat plates. Results qualita- 
vely similar to the above axially symmetric flows were obtained 
The types of flow investigated in this paper are of especial in- 
rest in connection with the interaction of the boundary layer 


da shock wave 


idy with a flat plate attached in front, the rise of pressure at the 


Thus, in supersonic flow over a blunt-nosed 
»w wave in front of the body causes separation of the boundary 
ver on the plate. This in turn distorts the streamlines outside 


t the boundary layer, and produces an adverse pressure gradient 


the plate, which causes the separation point to move up- 
tream. MI. Morduchow, USA 
3499. Libby, P. A., Morduchow, M., and Bloom, M., Critical 


study of integral methods in compressible laminar boundary 
layers, NACA TN 2655, 40 pp., Mar. 1952. 

An-examination is made of integral methods applied to com- 
rressible laminar boundary layers. One-parameter von Kérmdn- 
Pohlhausen method with four-, five-, and six-degree polynomial 
elocity distributions, and two-parameter method with four- and 
five-degree polynomial velocity distributions are compared with 
xact solution for insulated flat plate. Quantities compared are 
cin-frietion coeflicient, velocity. distribution (including second 
Authors find sixth- 


egree polynomial velocity distribution in von Kaéarmdn-Pohl- 


erivatives), and critical Reynolds numbers. 
iusen method compares best with exact resuits. Reviewer con- 


ders it is unfortunate authors did not consider accuracy of 
olynomials of higher order than six to show that added compli- 


itions are unwarranted \I. W. Rubesin, USA 


3500. Schréder, K., Application of the difference calculus to 
the analysis of the laminar boundary layer (in German), Math. 
Vachr. 4, 439-467, 1951. 

The laminar boundary-laver equation is solved by a combined 
teration and finite difference method. The convergence of the 
inite difference part is referred to known theorems. The proof of 


onvergence for the iteration process is carried out under certain 
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conditions which can be checked in a practical calculation. Short 


cuts for practical calculation are given; several examples are 
worked out. In the case of the Schubauer ellipse, the point ot 
separation is correctly predicted by an extrapolation of the skin 


friction. C. ©. Lin, USA 


3501. Sen, N. R., On Heisenberg’s spectrum of turbulence, 
Bull. Calcutta math. Soc. 43, 1, 1-7, Mar. 1951. 

Author studies the equation of spectrum of turbulence with 
Heisenberg’s form of the transfer function. Self-preserving 
discussed for large and small Reynolds numbers, 
A partial differential 
equation using Chandrasekhar’s variables is derived. This is 


Lin, USA 


solutions are 
giving essentially results known ‘ore. 


again used to derive the same results. C.£ 


3502. Reichardt, H., Laws of free turbulence, 2nd enlarged 
ed. (in German), Dusseldorf, Deut. Ing. Verlag, V D/-Forschungs- 
heft 414, 30 pp., 1951. DM 12.50. 

This edition differs from the 1942 edition only in being slight] 
altered and extended. <A chapter is added on the velocity dis- 
, and the theory 
tended to cover the spread of heat and mass. 


tribution in the direction of main flow (2x- IS @X- 


In their investigations of turbulence transfer processes, Bous- 
sinesq, Prandtl, Tavlor, von Karman, et al., followed a deductive 
method: A hypothesis is made concerning turbulence shear stress, 
from which, with the aid of the equations of motion and con- 


tinuity and assumed similarity conditions, velocity distributions 


are deduced. Reichardt’s main objection to this method is that 


relatively easily measurable quantities, such as mean velocity 
distribution, are derived on the basis of more or less questionable 
hypotheses, and that comparison with experimental data, because 
of their usual scatter, makes a decision in favor of a hypothesis 
difficult. 
teichardt 


from experimental data about directly measurable quantities; he 


follows an inductive method, deducing the theory 
then calculates the not easily measurable quantities, such as 
lateral mean velocity, total momentum transfer, and apparent 
turbulence shear stress, from the equation of motion and con- 


tinuity. He considers the following cases: plane half jet. plane 
and round free jet, plane wake flow of a eyvlinder and of 

Two aspects may be distinguished in Reichardt’s work 
An analysis of experimental data according to above inductive 
method, resulting in derived distributions of lateral mean ve- 
locity, total momentum transfer, and apparent turbulent shear 
stress; (b) the introduction of a postulate as to total momentum 
transfer whereby the equation of motion can be transformed into 
an equation similar to that of unsteady heat conduction. The 
long-since 


solution is the Gaussian error function. Obviously, the 


recognized fact that velocity distributions in free turbulence can 
be closely approximated by Gaussian error functions has led 
Reichardt to above transformation of the equation of motior 
All eases of free turbulence considered are treated in a similar 
fashion. Therefore it may suffice to consider only, e.g., tl ‘ase 
of a plane free jet. Since in the final application of his analvsis 
Reichardt neglects viscosity effects and assumes 4 constant stati 


pressure across the mixing zone, the starting point here will be 


the simplified equation of motion together with the equation ot 
continuity Od?/oxr + Ow /dy = 0... [1]; Ow/dr + O/OY 0 
[2], where u = @ + w’, -~b+0 W@W = w+ GW’? and 


a + u’v’ (u velocity component in main flow directior 


lateral velocity component in transverse direction y, «’ and v’ tur- 
bulence components). 

teichardt assumes similarity of distribution profiles of mean and 
turbulence quantities, both thus being functions of ¢ h only 
bisa width parameter of the mixing zone and a function of x on] 








Let the subs ript wm refer to the maximum value in a cross see- 
tion, then the law of conservation of total momentum of the 


entire jet in the .c-direction, together with assumed similarity 


onditions, leads to (7,2 + 12. )b const... id}, or u,,(b) = 
. 3 
From |2] one obtains ¢ a/b(yu , JS’ idy)... [4], where 
Furthermore, from {1 d ayu?/b... [5], so that 
} 


1 
a(yu? i Sv tidy)/b... 6) 
sis Is given for determining 7'v, 7'’v’ from mean 
temperature 7’ aud velocity distributions. 

Lbove relations have been ipplie d to mean total head measure- 
Forthmann |/ng.-Arch. 5, 42-54, 1934] and 
to own mean temperature measurements. Reichardt shows that 


very closely approximated by exp(— (7), except 


v { i> i 
ear the outer boundaries. In calculating 8, 2 and ‘ according 
0 } s » - ina 7) 


Reichardt introduces approximations; he 


ssumes 4 /uo = i 1,7) oO exp ( '¢?) and neglects in 


In order to transtorm the equation | Into an equation tor un- 


teady heat conduction Reichardt postulates a —A\On?/Oy... 
i}, so that [1] beeomes O”?/ 0. AO7a7/dy?... [8 
\is a ‘transfer quantity” with the dimension of alength. [8] 
= the solution exp (=) if A is taken equal to ab 2 
Introducing a transfer coefficient A defined as pu’v’ = Add/oy, 


Reichardt admits not having succeeded in obtaining a universal 


Revie , nents Though the physical Interpretation Ol 
postulate [7 minds reasonable, yet there is something queer 
bout it quiitions 7 ind |S} considered separately do not 
show explicitly that they must be invariant under translation at 
onstant velocity of the coordinate system. This has already 


been pointed out by Prandtl [ZAM 22, 2 243, 1942]. Then 
there are serious objections to the way in which the correct rela- 
tions /4 nd ‘6! have been pphed to data on measured total 
heads a? by neglecting turbulence effects and assuming @/a,, — 
ecause in tree turbulent jet flow, relative turbulence intensi- 
ties are high parte ularly at some distance from the axis. Serious 
errors are thus introduced in the values of ~‘v’. In facet, the 
values enleulated from the mean velocity distribution corrected 
for turbulence effects are 30% and lower than the values caleu- 
ted by the tuthor over a leary region Ol the MIXiIng Zone 
Reviewer believes that the author’s omissions have led him to 
vrong conclusions concerning the turbulence shear stress; e.g., 
he comes to the conclusion that Boussinesq’s assumption of a 
onstant coefficient A does not hold, since A as caleulated by 
Reichardt varies appreciably across the mixing zone. However, 
it must be pointed out that, because of above neglects, both w’v’ 
and OW /Oy have been incorrectly determined. feviewer has 
shown [AMR 3, Rev. 1756) that in a round free jet the co- 
eflicient A is practically constant for the fully turbulent core 
region of the jet. Also, recent investigations by Townsend 
AMR 3, Rev. 1849; 1, Rev. 911] and Batchelor [AMR 4, Rev. 
350) have shown that the Gaussian solution seems to be funda- 
mentally correct for the mean motion in the central part of the 
wake flow behind a evlinder, because there are strong arguments 
for a constant value of A. Toward the boundaries, an intermit- 


tency factor has to be Introduced J (), Hinze, Holland 


3503. Rotta, J., Statistical theory of nonhomogeneous tur- 
bulence. II (in German), Z. Phys. 131, 1, 51-77, 1951. 

The author apphes this theory of part I [AMR 5, Rev. 829] to 
the case of two-dimensional channel flow, alter introducing cer- 


tain assumptions. The distributions of mean velocity and tur- 
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bulence level are found to be in reasonable agreement with é 

periments. C. ©. Lin, USA 
3504. Rebuffet, P., and Poisson-Quinton, Ph., Investigations 

of the boundary-layer control on a full scale swept wing with air 

bled off from the turbojet, NACA 7M 1331, 43 pp., Apr. 1952 
See AMR 4, Rev. 826. 


3505. Michel, R., Contribution to the study of the turbulent 
boundary layer with pressure gradient (in French), Jnst. a 
Saint-Cyr, Publ. set. tech. Min. Atr, Paris no. 252, 128 pp., 23 
figs., 1951. 

A superficial analytical and experimental account of turbul 
boundary-layer behavior without and with static pressure 


gradi 
ent. The measurements, total-head tube profiles only, should hb: 
practical interest, but, in reviewer’s opinion, the analysis is large 
of historical interest, including the paradox of constant pressurt 
shear distributions which do not have flat maxima at the wall 
S. Corrsin, USA 


3506. Fallis, W. B., Heat transfer in the transitional and 
turbulent boundary layers of a flat plate at supersonic speeds, 
Inst. Ae oph is., Univ. Toronto Rep. no. 19, 38 pp., 30 figs., Ma 
1952. 

Report reviews briefly the results of analvses relating to 
specification of heat transfer and thermal recovery factors 
constant property, dissipative flows over flat pl ites for lamur 
and turbulent boundary layers. experimental data are present 


comprising local heat-transfer coefficients and local thermal] 


covery factors for flat plates for a range of variables 105 Re 
6 X 10° and VM 2.48. These data are obtained in a 161 
16 in. blow-down-type tunnel with an operating time of appro 


mately 25 seconds. The heat-transfer coefficients are obtain: 
by the transient method [‘‘ Determination of unit conductances 
heat and mass transfer by the transient method,’’ A. L. Londo 
Hl. B. Nottage, and L. M. K. Boelter, Jndust. Engng. Chem. 33, 
167-473, Apr. 1941 applied to small copper slugs inset into, | 
insulated from a copper plate. The thermal recovery factors 
obtained from adiabatic wall-temperature measurements wit 
similar copper slugs inset into a (bakelite) nonconducting pl 
Because ot the short time operation of the tunnel, equilibriu 
adiabatic wall temperatures are obtained only by extrapolat 
of the experimental measurements. Since this result is of pa 
mount importance in the determination of the recovery fact 
and, thence, the heat-transfer coefficients, this procedure app 
questionable to reviewer. 

experimental results are compared with existing theoreti 
results for the turbulent boundary layer and with the experiment 
results obtained by Eber [AMR 5, Rev. 1812]. Author’s d 
agree very well with those of Eber. ¢ omparison with theoreti 
turbulent boundary-layer results is weakened by the fact that onl 
two points are in this region, the remainder being trarslations 
data; moreover, those two points are 15-80% higher than tl 
heat-transfer coefficients for turbulent boundary-layer flow 
predicted by von Karman or Colburn for flat plates. 

A spot check for the local heat-transfer coefficient on a rig! 
circular cone at one Reynolds and at one Mach number vields 
cheek on the Eber data for similar conditions. 


Robert M. Drake, Jr., USA 


3507. Bass, J., Local structure of space-time correlations in 
a turbulent fluid (in French), C. R. Acad. Sci. Paris 234, 10 
1033-1034, Mar. 1952. 

Author establishes that stationary homogeneous turbulence 
[see Bass, J., AMR 5, Rev. 2449] cannot exist, except perhay 
when viscosity is zero. G. K. Batchelor, England 
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3508. Maydew, R. C., and Pappas, C. C., Experimental in- 
vestigation of the local and average skin friction in the laminar 
boundary layer on a flat plate at a Mach number of 2.4, NACA 

V 2740, 22 pp., July 1952. 

Average and local skin-friction coefficients for laminar flow 

ive been determined experimentally on a flat plate at a Mach 
number of 2.4 for a Reynolds number range of 0.72 * 105 to 2.8 

10°, and compared with the laminar boundary-laver theory of 
Chapman and Rubesin [see AMR 3, Rev. 2732}. 

The average skin-friction coefficients were calculated by the 
momentum-loss method from impact-pressure surveys of the 
boundary layer. These coefficients were plott das a function of 
Reynolds number based upon distance from the plate leading 

lige and were 37 to 94°; higher than values predicted by theory. 
This discrepancy is attributed to a momentum loss of unknown 
rigin near the pl ite leading edge. 

Local skin-friction coefficients were determined by evaluating 
In the first method, the shear at the 
Mach 


unber gradient at the wall and the measured wall temperature, 


he shear by two methods. 


ill was ecaleulated from the measured boundary-laver 


The mean value of these coefficients was well represented by the 
theory when the correlation was based on momentum-thickness 
+ 2() 


the second method, the shear in the boundary laver away from 


Reynolds number, although the data showed scatter. In 
the wall was calculated from the measured Mach number gradient 
nd the theoretical 
These shear coefficients showed excellent agreement with the skin- 
predicted by the 


boundary-laver temperature distribution. 


rietion coefficient theory of Chapman and 


Rubesin when correlation was based on momentum-thickness 


Reynolds number. Krom authors’ summary 


Aerodynamics of Flight; Wind Forces 


(See also Revs. 3471, 3472, 3487, 3504, 3546, 3579) 


3509. Bird, J. D., Fisher, L. R., and Hubbard, S. M., Some 
effects of frequency on the contribution of a vertical tail to the 
free aerodynamic damping of a model oscillating in yaw, NACA 
’N 2657, 39 pp., Apr., 1952. 

Damping and directional stability were measured at 0.14 
0 to 0.0382 of the re- 


luced-frequency parameter / (referred to the vertical tail semi- 


v the free oseillation method in the range 


Results are presented together with predictions ol 


trom 0 to 1. The 


ivreement between theory and experiment Is good for damping 


hord). 
everal unsteady-lift theories for values of / 


ut less satisfactory for directional stabilitv. The eXpe rimental! 


results show no variation with /& in the range covered. 


Reviewer believes there are errors in sign on p. 8 in three equa- 
damping constant, and directional stability: 


He also 


term when it is later econ- 


tions for frequency, 
however, the experimental results appear to be correct. 
welieves that authors’ inclusion of Ny 
sidered part of the directional stability is misleading and actually 
to be obtained by 


Australia 


rroneous in equation (3); the results appear 


tting Ny zero and so are correct J. M. Evans, 


3510. Bird, J. D., Lichtenstein, J. H., and Jaquet, B. M., 
Investigation of the influence of fuselage and tail surfaces on 
low-speed static stability and rolling characteristics of a swept- 
wing model, NACA TN 2741, 18 pp., July 1952. 

Tests made in straight flow showed that the 45° sweptback wing 


tlone has marginal longitudinal stability characteristies near 


maximum lift. The variation of rolling-moment coefficient with 
ingle of vaw of the complete model is almost the same as for the 
wing alone. 


fesults of tests made in simulated rolling flight indicate that, 


531 


for this model, the effects of the fuselage and tall surfaces on the 
rate of change of the rolling-moment, yawing-moment, and lateral- 
force coefficients with wing-tip helix angle are small in comparison 
with the effect of the angle of attack on these rotary characteris- 
tics. The vertical tail produces larger increments of the rate ot 


change of lateral-foree and yawing-moment coefficients witl 
wing-tip helix angle than the fuselage or horizontal tail 


From authors’ summary 


3511. Queijo, M. J., and Wolhart, W. D., Experimental in- 
vestigation of the effect of vertical-tail size and length and of 
fuselage shape and length on the static lateral stability character- 
istics of a model with 45° sweptback wing and tail surfaces, 
NACA Rep. 1049, 29 pp., L951. 

Supersedes paper reviewed in AMR 4, Rev. 2160 


3512. Brewer, J. D., and Fisher, L. R., Effect of taper ratio 
on the low-speed rolling stability derivatives of swept and un- 
swept wings of aspect ratio 2.61, NACA TN 2555, 17 pp., Nov 
L951. 

Tests 
showed that 


conducted under conditions simulating rolling flight 
a decrease in ratio of tip chord Lo root 
swept wing caused a small decrease in damping-in-roll it low ar 1 
high lift 


taper ratio caused a large reduction in damping-in-roll and, for 


moderate lift coefficients: at coefficients, decrease u 


untapered wing, greatly reduced the increase in damping whicl 
exists prior to maximum lift. Theory predicts effect of change it 
taper ratio more accurately than effect of sweep for derivatives of 
rate of change of yawing moment due to roll, with lift coefh 


lent 


and damping-in-roll at zero lift. Tip suction effects, hot i 

counted for by theory, may cause large errors in theoretica 
values of vawing moment and lateral force due to roll. Method for 
estimating correction for tip suction force is illustrated 


| Lapin, USA 


3513. McKinney, M. O., Jr., Analysis of means of improving 
the uncontrolled lateral motions of personal airplanes, \.A('A 
Rep. 1035, 9 pp., 1951. 

Supersedes paper reviewed in AMR 3, Rev. 


QH2? 


3514. Reeder, J. P., and Whitten, J. B., Some effects of 
varying the damping in pitch and roll on the flying qualities of a 
small single-rotor helicopter, VACA TN 2459, 23 pp., Jar 
1952 

Flight-test measurements and pilots’ opinions are presented ¢ 
the longitudinal flying qualities and lateral control characteristic 
Stability il 1 


of a small single-rotor helicopte 2 Longitudinal 


control characteristics which were unsatisfactory with the devies 
inoperative, were improved by increasing the damping of th 
he licopter and were judged as satisfactory when the d imMping wv 
tests tended to 


ANIR 3, 
Rev. 2454] that, tor satisfactory stability, the curve for norma 


approximately doubled by the device. The 
firm the proposed requirements of NACA TN 1983 [se¢ 


acceleration in a pull-and-hold maneuver should becom 
downward within 2 seeonds of the start of the maneuver. The 
largest amount of damping tested resulted in correspondingly r 
duced rates of roll. Although noticeably low, these rates seet 
adequate to the pilots for normal flving. 


From authors’ summary 


3515. Fisher, W. A. P., Fatigue of helicopters, lic 
24, 278, pp. 106, 117, Apr. 1952 

A reply to Mr. J. Shapiro’s article, ‘Airworthiness requirements 
and the fatigue of helicopters”’ [ AMIR 4, Rev 249] 








3516. Gessow, A., and Crim, A. D., An extension of lifting 
rotor theory to cover operation at large angles of attack and high 
inflow conditions, VACA 7'N 2665, 36 pp., Apr. 1952. 

Analytical expressions for blade motion, rotor thrust, and 
torque and profile drag of a hinged rotor are presented. These 
lata are particularly applicable for rotors operating at tip-speed 

exceeding 0.25 or at very high angles of attack of high- 
The theory 
presented assumes that no limitation is placed upon the magni- 
Blade stall for the reversed- 


=peed compound hie licopters or conve rtible aircraft. 


tude of blade-section inflow angle. 
ccounted for in this new theoretical treatment. 
R. A. Young, USA 


now revion is Also 


3517. Rogers, R. A., Extension of ‘‘the dynamic effects in 
rotor blade bending,’’ J. aero. Sct. 19, 5, 349-350, May 1952. 
Goland |AMR 5, Rev. 
2908} are extended to the case of propeller blades near resonance 
Basic differen- 


| equation of blade bending is solved for boundary conditions 


\lethods deve loped by blax and L.. 
with the periodic aerodynamic forcing functions. 

the propeller blade. Expression is obtained for the amplifica- 
lnctolr by which statie cle flection or bending moment may be 
tiphed to obtain ther dvnamie values. 


W. Z. Stepniewski, USA 


3518. Chawla, J. P., Effect of flapping hinge offset on rotor 
blade stall, J. aero. Sci. 19, 7, 498-499, July 1952. 

By using conventional helicopter analysis and neglecting effect 
12) ot 
Lock’s number, the stall conditions at the retreating blade tip are 


flow, author shows that, with normal values (¥ 


reverse 
nly slightly improved by a flapping-hinge offset up to 20%. 
Reviewer's note: Ina forthcoming paper, J. R. Meyer, Jr., and 
Jr., show that with low values (¥y 2) of Lock’s 
umber, however, the angle of attack at the retreating blade may 
e substantially reduced by large flapping-hinge offsets. 


Hf. Parkus, USA 


3519. Stewart, Wm., Some recent helicopter research in- 
vestigations, J. Hvlicop. Assn. 6, 1, 3-12, Apr./May/June/July 
1952 


Ja 

Author advances some irguments in favor ot applying second 
harmonic control to the rotor as a means of increasing the high 
speed of the helicopter By reducing the loading on the lateral 
sectors of the disk and Increasing it fore and aft, it is proposed to 
minimize the rotor-blade stall now so predominant on rotors 
itilizing only the first harmonic cyclic pitch control. 

\ brief introduction to the frequency-response theory for de- 
termining rotor-blade motions is given. It is stated that “the 
trequency ratio effect 1s not of much significance in the stability 
ol the full-scale helicopter, but for oscillations of short period it 
could be important.” Wind-tunnel tests conducted on a 12 ft- 
diam rotor tend to verify the statement of the importance of not 
only investigating stability by the quasistatic theory but also by 
the rrequency-response theory for the critical conditions. 


R. A. Young, USA 


3520. Jones, A. L., and Alksne, Alberta, A summary of 
lateral stability derivatives calculated for wing plan forms in 
supersonic flow, VACA Rep. 1052, 35 pp., 1951. 

Values of the lateral-stability derivatives for wings at supersonic 
speeds, calculated using the linearized theory for compressible 
flow, are presented in the form of design charts showing the varia- 
tions of the derivatives with Mach number and aspect ratio for 
six planforms. Limitations in the applicability and availability 
of the lateral-stability derivatives are discussed. 

From authors’ summary by Seymour Lampert, USA 
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3521. Robinson, A., Aerofoil theory for swallow tail wings oj 
small aspect ratio, Coll. aero. Cranfield Rep. 41, 1 pp., Jan. 19° 
Correction to paper reviewed in AMR 4, Rev. 2127. 


3522. Lichtenstein, J. H., Effect of high-lift devices on the 
low-speed static lateral and yawing stability characteristics of an 
untapered 45° sweptback wing, VACA 7'N 2689, 20 pp., \J 
1952. 

Tests were made in the 6 ft & 6 ft curved-flow test sectior 
the Langley stability tunnel and covered measurements of deri 
tives of yawing and rolling moments and of side force with 
spect to sideslip and yaw for the wing alone, wing with full sp 
10° chord leading-edge flap, wing with 0.4-span and 0.9-sp 
split trailing-edge flaps of 20°) chord, and wing with both leading 
and 0.9-span trailing-edge flaps. The setting of the leading-edy 
flap was 50° and that of the trailing-edge flap was 60°. The 
board 0.4-span trailing-edge flap reduced both the rolling mom: 
due to sideslip and vawing in most Causes, but the 0.9-span f} 
increased these derivatives. Soth trailing-edge flaps increas 
the yawing moments due to sideslip and yaw, but the effect 
The leading « 


flaps generally helped to extend these effects to higher lift 


much more marked with the 0.9-span flap. 


efficients. The effects on the side force due to sideslip or Vaw \ 
small. Author suggests that the similarity between the effects 
the derivatives with sideslip and those due to yaw indicate t 
the effects of the flaps on stability derivatives due to yaw car 
predicted from the simpler experimental study of the stabi 
derivatives due to sideslip. A. D. Young, Englar 


3523. Scanlan, R. H., Pressure distribution on an airfoil 
nonuniform motion, J. aero. Sci. 19, 7, p. 502, July 1952. 

Author shows that S. Neumark’s claim [AMR 5, Rev. 3131 
of having found the “long anticipated formula” for arbit: 
motion of an airfoil is not justified. Formulas given earliet 
Garrick and others are more general since, in Neumark’s result 
the wake term still has to be evaluated. 

Horst Merbt, Swede: 


3524. Rosenberg, R. M., Comments on “‘horizontal tai 
loads in abrupt pull-ups from level flight,’’ J. aero. Sci. 19, 
282-283, Apr. 1952. 

Author discusses certain theoretical mathematical questions 
connection with original paper [AMR 5, Rev. 2459]; 
Applicat ilit, 
inverse method to solution of nonlinear equations is also discusss 

Gabriel Isakson, USA 


specifies 
those of uniqueness and existence of solution. 


3525. Rosenberg, R. M., and Stoner, G., On the flight dy- 
namics of slender special-purpose aircraft, J. aero. Sct. 19, 1, 24 
38, Jan. 1952. 


Dynamic equations for a slender aircraft with essential 


circular symmetry are developed. Body is assumed to be witho 
roll and with one side-bending and one vertical-bending vibrato) 
mode; thus, SIX degrees of freedom are involved. Additional I 
strictions give differential equations which are linear with const 

coefficients. All aerodynamic derivatives are computed fr 
partial derivatives of forces known either from theory or wi 
Unsteady air forces were not used, thus restrictl 


An appli 


tunnel tests. 
discussion to velocities weil below the flutter speed. 
tion to a step-control surface displacement, considering 0! 
primary aerodynamic forces, is made and compared with expe! 
mental results. Extension to additional vibratory modes and u 
of unsteady air forces can be made, but will require greatly | 
Perturbation methods can 

Welmers, USA 


creased computational facilities. 
applied to modify other restrictions. BE. T. 
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3526. von Karman, T., Jet assisted take-off, /nieravia 7, 7, 
376-379, 1952. 

rhe use of JATO (jet-assisted take-off rockets) enables guided 
ssiles, ramjet fighters, and even cheaply built rocket fighters to 

employed. If take-off rockets are used, the aircraft’s main en- 

es can be designed exclusively for the requirements of climb- 
gy and cruising flight—ignoring take-off requirements—thus 
ving weight, fuel consumption, and cost. 


From author’s summary 


3527. Tunnel Staff of Aero Department, R.A.E., and 
Brebner, G. G., Pressure and boundary layer measurements on a 
59° sweptback wing at low speed and comparison with high speed 
results on a 45° swept wing, Aero. Res. Counc. Lond. curr. Pap. 
SH, 34 pp., 28 figs., Feb. 1949, published 1952. 

Che low-speed pressure distribution has been measured over a 

nge of incidence on a 59° swept wing of symmetrical section, 

> 14° %, aspect ratio 3.61, taper ratio 4 to 1. 

These results have been compared, using the linear perturba- 

m theory, with those on a 45° swept wing, aspect ratio 5.87 at 

= 0.8. There is fairly good agreement at zero incidence, but 
distribution does not appear to be predicted so well. 

The results on the 59° wing show clearly the large effects of 

ue pback on both the pressure distribution at zero incidence and 

‘lift distribution near the center section of the wing. Compari- 
ons with theoretical estimates at zero incidence show good agree- 

ent 

Measurements have been made of the boundary layer at the 
The total 
id, velocity, and angle of flow have been found throughout the 


uling edge of a 59° sweptback wing at low speed. 


gion in which these quantities differ from their free-stream 
lues. A new type of yawmeter was used. 

The displacement thickness and its associated loss of lift are 
nsiderable; they rise quickly with incidence and vary along 
e span. Thus, the spanwise loading will be quite different from 
at calculated on the basis of potential flow, even at compara- 
ely small incidences. From authors’ summary 


3528. Hunn, B. A., A method of estimating the loading on an 
elastic airframe, J. roy. Aero. Soc. 56, 496, 261-278, Apr. 1952. 

Paper gives: (a) An adaptation of Multhopp’s well-known 
<olution of Prandtl’s equation to the case of an elastic wing with 
nown elastic influence function. The numerical constants in- 
olved herein are given in tables for both the symmetric and 
ntisymmetric cases with 15 spanwise pivotal points. (b) A 
vorked example on an unswept wing of aspect ratio 5.52. (ce) 
Considerations on the possibility of applying the same principle 
to Multhopp’s general theory of lift distributions [RAE Rep. no. 
(ero. 2353, 1950]. 
tedious and that Kiichemann’s semiempirical method [RAE Rep. 
no. Aero. 2392, 1950] must be preferred. (d) In an appendix, some 


It appears that numerical applications are 


roblems are stated which arise in the application of the method 
eferred to under (a) to the problem of rolling performance. 
A. van Heemert, Holland 


3529. Falkner, V. M., and Lehrian, Doris, Calculated load- 
ings due to incidence of a number of straight and swept-back 
wings, Aero. Res. Counc. Lond. Rep. Mem. 2596, 8 pp., 41 tables, 
3 figs., June 1948, published 1952. 

Caleulations are based on authors’ vortex-lattice method. 
Results for the lift, loeal lift coefficient, loading coefficient, local 
erodynamic center, induced drag, and, in some cases, the in- 
duced camber are given for the following wings: Twelve wings of 
onstant chord, of aspect ratios 6, 4, 2, and 1 and with angles of 
<weepback 0, 30, and 45 deg; a triangular wing with 90-deg apex 
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angle, aspect ratio 4; and two other wings derived from the latter 
by cropping the tips to reduce to aspect ratios 3 and 2.309, re- 
spectively. An additional investigation is made on the effect Ol 
the NACA camber on the properties at Zero hit of a rectangular 


wing of aspect ratio 6 H. G. Loos, USA 


3530. Andrew, G. M., and Polve, J. H., Frequency response 
of an airplane from flight-test data, J. aero. Sci. 19, 4, p. 285, Apr. 
1952. 

By means of an approximate integration formula, Known as 
trapezol lal rule, flight-test data are transformed into Trequenc) 
response functions. Author indicates that use of six to ten 
ordinates leads to surprisingly satisfactory agreement with re- 
sults based on as many as 80 ordinates and computed by means of 


automatie machines. J. R. M. Radok, England 


3531. Oswald, T. W., The effect of nonlinear aerodynamic 
characteristics on the dynamic response to a sudden change in 
angle of attack, J. aero. Sci. 19, 5, 302-316, May 1952. 

Paper deals with the problem of removing some of the restric- 
tions inherent in the classical methods of computing the dy- 
namic response Of an aircraft or missile. In order to determine the 
effects of nonlinear pitching moment and lift variations with 
angle of attack, author develops an approximate solution to the 
resulting nonlinear equation of motion. This solution is a step-by- 
step procedure in which the linearization is performed Over a 
closed interval of the response variable. Knowledge of the dy- 
namic behavior of the well-known linear oscillator then suffices to 
indicate the solution for the selected linearization interval 
Several numerical examples (based on actual missile configura- 
tions) are considered, and the results of the approximate solution 
are compared with the accurate results of numerical integration, 
together with the solution vielded by the classical linear equa- 
tions of motion. 

Some discussion is given to the reverse dynamics problem, 1. 
the determination of aerodynamic parameters from flight tests 
Author concludes that 
would be necessary in order to determine a nonlinear moment 


Leonard Sege l, | SA 


extremely accurate instrumentation 


curve from flight-test data. 

3532. Shapiro, J. S., Convertible aircraft, Avroplane, pp 
112-415, 628-631, 42-45, Apr., Mav, July 1951. 

In the first of three articles, author discusses some of the prob 
lems of convertible aircraft. In addition, a thorough review is 
presented of the various designs that have been propose d. Second 
article presents a discussion of specifie civil and military uses for 
such aircraft. Finally, the performance of various cor vertiplane 
designs is investigated. 

These articles, dealing with technical ideas far from practical 
execution, are, naturally, open to controversy; however, they do 
present the opinions of one who is well acquainted with the 


problems of convertiplanes. Leonard Goland, USA 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Revs. 3382, 3509) 


3533. Gayman, W. H., An investigation of the effect of a 
varying tip-weight distribution on the flutter characteristics of a 
straight wing, J. aero. Sci. 19, 5, 289-301, May 1952. 

Paper sketches over-all features of an extensive experimental 
investigation of the flutter of a straight wing having a tip fuel 
Mode] 
construction as well as instrumentation and test techniques are 


pod of varying geometrical and inertial characteristics. 


described, but no attempt is made to present and interpret sys- 
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tematically all the results of the more than 300 tests performed. 
One principal result is exhibited—the possible extreme sensitivity 
of flutter speed to tip-pod fuel content and distribution. 

\ compiementary theoretical investigation is also summa- 
rized. Reliable prediction of flutter speeds was not achieved; 
iuthor indicates that a successful theory may hinge largely on an 
adequate aerodynamic representation of the tip pod. Current 
efforts to deduce this represe ntation are described. 


B. Budiansky, USA 


Propellers, Fans, Turbines, Pumps, etc. 
(See also Revs. 3516, 3517, 3552) 


3534. Stanitz, J. D., and Sheldrake, L. J., Application of a 
channel design method to high-solidity cascades and tests of an 
impulse cascade with 90° of turning, NACA TN 2652, 65 pp., 
Mar. 1952. 

This is the application of Stanitz’s methods of designing chan- 

AMR 5, Revs. 


1778, 1779] to the design of high-solidity cascades for prescribed 


nels with prescribed wall-velocity distributions 
conditions. The method is applicable to either incompressible 
It is assumed that the 


“stagnation” streamlines upstream and downstream of the blades 


flow or SUDSONnIC flow with C./é = — l. 
have constant velocity; this leads to cusped edges, which are 
later rounded off for pl ictical use. A special type of velocity dis- 
tribution on pressure and suction surfaces is treated. Limitations 
on maximum deceleration on the suction surface are introduced. 
A numerical example is given; the blade configuration obtained 
was tested in a cascade from Mach number 0.2 to choking. 
Measured velocity distributions are plotted in comparison with 


the prescribed ones W. R. Sears, USA 


3535. Bullock, R. O., and Finger, H. B., Surging in cen- 
trifugal and axial-flow compressors, SAF Quart. Trans. 6, 2, 
220-229, Apr. 1952 

Phenomenon of compressor surge is discussed. Experimentally 
determined characteristics of flow during surge are presented 
General explanations of the causes of surge are given, based on 
test results and on an analysis of the momentum, continuity, and 
Methods for improving compressor-surge 
Gilman, USA 


energy equations 
characteristics are Stanley F. 
3536. Savage, M., and Beatty, L. A., A technique applicable 
to the aerodynamic design of inducer-type multistage axial-flow 
compressors, VACA 7N 2598, 62 pp., Mar. 1952. 
\ method is presented for the preliminary design ealculation of 
re, axial-flow compressors using the 


high pressure rato, multist ip 
A chart is included to facilitate 


solid-body inducer-type design. 
design calculations Based on the approximate computations, an 
Investigation of the effect of various parameters on performance is 
tuthors have made an evaluation of significant 
No CX- 
Manildi, USA 


carried out. The 
design trends as indicated by the analysis in the report. 


presented. J. F. 


perimental compariso! 

3537. Hensley, R. V., Theoretical augmentation of turbine- 
propeller engine by compressor-inlet water injection, tail-pipe 
burning, and their combination, NACA 7'N 2672, 43 pp., Mar 
1952 

Paper deals with methods of augmenting turbine-propeller 
engines. Compressor-inlet water injection, tail-pipe burning, and 
combined water injection and tail-pipe burning are analyzed 
theoretically. 
and 35,000 feet and for Mach numbers between 0 and 1.1. Tail- 
pipe burning is studied for altitudes up to 35,000 feet and for 


Water injection is considered between sea level 
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Combined effect is deter- 
mined at 35,000 feet and for Mach numbers between 0.9 and } 


Mach numbers between 0.6 and 1.1. 


Compressor performance characteristics typical of axial-fl 
compressors are used, and saturation at compressor inlet is 4s- 
sumed. It is shown that, under all conditions, augmentatior 
water injection is superior and that the combined effect is gr: 
than additive. It is shown that variations in ambient relat 
humidity have little effect on augmentation with water inject 
Paper is important because recent improvements in high-s; 


propellers may lead to wider usage of turbine-propeller-driy; 
aircraft. A. B. Cambel, USA 


3538. Stehling, K. R., Injector spray and hydraulic factors in 
rocket motor analysis, J. Amer. Rocket Soc. 22, 3, 132-138, May 
June 1952. 

Qualitative summary of characteristies of rocket nozzles 


of tests on nozzle flow and stability. M. P. O’Brien, USA 


3539. Wu, C.-H., and Brown, C. A., A method of designing 
turbomachine blades with a desirable thickness distribution for 
compressible flow along an arbitrary stream filament of revolu- 
tion, NACA TN 2455, 45 pp., Sept. 1951. 

Authors have attacked problem of obtaining rapid solut 
turbomachinery blade profiles for steady two-dimensional 
pressible subsonie potential flow, given the inlet and exit ar gles 
and certain geometrical limitations, such as the distributior 
blade thickness. A mean streamline is first assumed. Velo 
components and density on this.streamline are calculated, 
then their variation in the pitch direction is obtained by using 
Numerical calculations appe 
16 hr for one 


rapidly converging power series. 
to be rapid for their illustrative examples 
pressible-flow solution. By assuming different mean streamli 
or by permitting the mean streamline to divide the flow 
equally in the channel, a number of possible blade profiles wil 
obtained. 
pirically on the basis of velocity distribution on the blades 


Authors suggest that the best design be choser 


this criterion is not discussed. 

The method can be applied to axial-flow, radial-flow, 
mixed-flow turbomachines, since the surface of revolutior 
which the blades are located is arbitrary. Reviewer would 
tion the designer that the assumptions of nonviseous fluid 
stream filling the channel (no separation) may be serious lin 
tions in certain applications. P. R. Trumpler, USA 

3540. Schweitzer, P. H., Research in exhaust manifolds, 
Trans. ASME 74, 4, 517-528, May 1952. 

Over a period of four years, author has investigated the eff 
the exhaust manifold on engine performance, particularly in | 
stroke-cycle multicylinder engines. Some aspirator-type n 
folds create suction rather than back pressure, and result in si 
enging-air flows that are greater than obtainable not only w 
conventional manifolds but even with no manifolds at all 

From author’s sumn 


Flow and Flight Test Techniques 


(See also Revs. 3491, 3527) 


3541. Chevallier, J.-P., Techniques and results of tests 
the domain of transonic velocities (in French), Actes Coll. int 
Mécan. Il, Publ. sci. tech. Min. Air, Paris no. 250, 157-179, 199! 

Paper presents a brief review of the techniques that have bh: 
investigated and adopted by ONERA for deriving aerodynam 
characteristics of models at Mach numbers including transom! 


The techniques are well known and include the us 


speeds. 
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“bump” and slotted walls for transonic speeds and the base 
ite of variable inclination developed by Drougge of Sweden for 
supersonic speeds. There is much emphasis on value of half- 
model tests in this connection and the possibilities of testing the 
ne half model throughout the Mach number range. <A few 
iple test results are presented, but there is no indication as to 
ow the results of the various methods compare in the interesting 
nsonie region. A. D. Young, England 
3542. Gratzer, L. B., Design of a new balance system for the 
Kirsten wind tunnel, 7’rend Engng. Univ. Wash. 4, 3, 13-16, July 
52. 
\ description is given of a six-component wind-tunnel balance 
ounted on flexure pivots. Balancing of the forces transmitted 
rough bell cranks is accomplished electromagnetically, and the 
l-current reading provides a measure of the load. A develop- 
ent is given of moments of force acting in the lever system. 
H. M. Spivack, USA 


3543. Lina, L. J., and Trant, J. P., Jr., Comparison of air- 
speed calibration evaluated by the accelerometer and radar 
methods, VACA 7'N 2570, 16 pp., Jan. 1952. 

\ calibration of the Pitot-static airspeed instaliation on a jet 
ghter airplane was made to compare the accelerometer method 
The 


lar method makes use of measurements of static pressure re- 


determining static-pressure error with the radar method. 
rded in the airplane and of geometric height as determined by 
ording radar-phototheodolite equipment on the ground. In 
accelerometer method, free-stream static pressure is com- 
ited from measurements of pressure, measurements OF tempera- 
ture, and changes in geometric height determined by integrations 


accelerometers carried by the airplane. The 


tests included 
ulow dives up to a Mach number of about 0.80 with pull-ups of 
out 4, 


The results of the tests indicated that, for vertical plane maneu- 


3, and 2g normal acceleration. 


rs, the accelerometer method may be used as an alternate to the 
lar method. Although the accelerometer method requires alr- 
ine instrumentation of fairly high precision, this equipment 
tv be more generally available than the radar equipment. 
From authors’ summary 
3544. Helfer, A. P., Electrical pressure integrator, VACA 
\ 2607, 44 pp., Jan. 1952. 
The design of an instrument utilizing Wheatstone-bridge type 
pressure-sensing units that is capable of integration of airfoil 
essures into a quantity representative of the normal force and 
pitching moment acting on the airfoil is presented. Subsequent 
livision of the integrator output by dynamic pressure g results in 
without the need 


rmal force and moment coefficients c, and ¢,, 
r lengthy manual integrations of manometer data. Flight and 


nd-tunnel versions of this instrument are briefly described, 


mg with samples of test data obtained from them. Design 

uations are presented, and factors affecting instrument accuracy 
discussed. From author’s summary 
3545. Glaser, A. H., The Pitot cylinder as a static pressure 

probe in turbulent flow, ./. sez. Instrum. 29. 7, 219-221, July 


yAD 


02. 

\ simple static-pressure probe is described which will give good 
curacy in a fixed position in a natural wind of rapidly varying 
It is in the form of a, long cylinder with two 
The static 


pressure is obtained as the average of the pressure on the two 


rection and speed. 


dial holes separated by a critical angular distance. 


les, the average being formed by equal capillary resistances 
between each hole and the common tube to the manometer. 
From author’s summary 
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3546. Duquenne, R., On the analogy calculation for lifting 
surfaces (in French), C. R. Acad. Set. Paris 234, 22, 2150-2152, 
May 1952. 

Paper describes a slight modification in the technique used with 
AMR 5, Rev. 1528]; for wings 


with uniform angle of attack (flat plates), 


the lifting-surface analogy [see 
this modification per- 


mits a simpler and more rapid solution. Results are presented 


for a circular, a square, and a delta wing and are shown to be in 
good agreement with results obtained analytically by the 


and Berndt, respectively. 


FF. W. Diederich, USA 


methods of Kinner, Falkner, 


3547. Loos, H. G., Tunnel-wall interference for aerofoils 
and aerofoil-fuselage combinations in a tunnel with an octagonal 
section for incompressible flow, Vat. LuchtLal Rap 
\.1204, 9 pp., 1952. 


The interference between Wing-tip vortexes and the walls ot 


1omsterdam 


an octagonal wind tunnel is treated by replacing the horizontal 
and vertical walls by the usual image, as in conventional wall- 
interference calculations for rectangular tunnels, and by replacing 
the oblique walls by quadrupoles with a suitably chosen strength. 
An approximate image method is applied to calculate the down- 


wash correction for the interaction of a evlindrical fuselage-wing 


combination and the tunnel. H. J. Allen, USA 
3548. Ruptash, J., Boundary layer measurements in the 


UTIA 5 by 7 inch supersonic wind tunnel, /nst. Aerophys. (1 
Toronto UTTA Rep. no. 16, 20 pp., 3 tables, 23 figs., May 1952 

An approximate calculation by standard procedures is given 
for the development of the compressible turbulent) boundary 
laver ina Mach 8 nozzle. The Blasius skin-friction law with wall 
density and viscosity is used. 

The experimental Mach number distribution along the nozzle 
was in very good agreement with theory. A series of boundary- 
layer total-pressure surveys were made from which velocity and 


Mach 
theory. 


number distributions were obtained to compare with 


Author concludes theory gives satisfactory results if a 
reliable shearing-stress law is used. Schlieren and tuft studies of 
the flow are also included. 

valuable addition to the 


William Squire, USA 


Reviewer believes report to be a 


¢ 


scanty available experimental data. 


Thermodynamics 
(See also Revs. 3430, 3538) 


3549. Aubert-Huetz, Madeleine, Realization of 
ment of the ratio of specific heat of gases (in French), C. R. Acad 
Sct. Paris 235, 1, 25-27, July 1952. 

Specific heat ratios are measured of benzene, hexane 
tane at 125 C and 1 atm pressure, values being, respectively, 
1.07, 1.13, and 1.06. Method consists of 
column in a U-shaped tube which is connected at both ends to 


measure- 


and hep- 
an oscillating liquid 


reservoirs containing the gas under investigation From the 
oscillation period ratio Y can be derived. 


Kk. W. Taconis, Netherlands 


3550. Keenan, J. H., Properties of the gases of combustion 
processes, Engineering 172, 4468, 4469; 347-348, 379-382; Sept. 
1951. 

Paper reviews recent experimental, theoretical, and tabulatory 
work done in the United States on the properties of gases, with 
particular emphasis on monatomic and diatomic gases and water 
vapor. Topics from about 20 recent papers (most of which are 
published in Trans. ASME) are reviewed, including: Calculations 
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of thermodynamic data from band spectra observations; evalua- 
tion of the equation of state by p, V, 7 measurements and Joule- 
Thomson methods; evaluation of force constants between mole- 
cules; transport phenomena, including recent measurements of 
viscosity and heat conductivity of gases. Paper is taken from the 
Herbert Akroyd Stuart Memorial Lecture given by Professor 
Iteenan at Nottingham University, May 10, 1951, and is written 
for an audience of engineers interested in having exact compila- 
tions of thermodynamic data regarding gases used in combustion 
processes J. G. Daunt, USA 


3551. Mullen, J. W., II, Fenn, J. B., and Irby, M. R., The 
ignition of high velocity streams of combustible gases by heated 
cylindrical rods, Third Symp. Comb. Flame Expl. Phenom.; 
Baltimore, Md., Williams & Wilkins, 317-329, 1949. $13.50. 

Paper presents and discusses the effect of a number of variables 
m the surface temperatures required of a small metal rod heated 
over a '/4-In. span to ignite combustible gaseous mixtures flowing 
perpendicular to it. Increasing the stream velocity (50 to 500 
fps), the turbulence level, or the specific humidity increased the 
surface temperature of the rod required for ignition. Increasing 
the pressure (10 to 30 psi gage) or the rod diameter ('/;5 in. to 

, in.) decreased the rod temperature required for ignition. The 
rod surface temperature for ignition experienced a minimum 
near stoichiometric with changes in fuel concentration, were un- 
affected by the physical nature of the rod surface, were higher for 
platinum rods than for stainless-steel rods, and were progressively 
higher as more and more of the heated area on the downstream 
side of the rod was reduced with the aid of the Transite inserts. 
\n explanation is offered, based on the idea that the increment of 
fuel-air mixture that is to ignite is heated to an “‘ignition tempera- 
ture” that is directly proportional to a contact time in the eddy 
I y¢ hind the rod and to the difference between the rod surface tem- 
perature and the stream temperature. The contact time is 


lirectly proportional to rod diameter and inversely proportional 


] 


to stream velocity ontact time must also satisfy “ignition 


lag.” W. T. Olson, USA 


3552. Traupel, W., Efficiency of thermal engines (in Swed- 
ish), V’ekn. Tidskr. 80, 46, 1157-1164, Dee. 1950 
From the point of view of thermodynamics of irreversible 


\MR 5, p. 193], author analyzes and com- 


processes Prigogine 


+ 


pares efficiencies and other characterizing factors of heat engines 
' 


spark ignition, diesel, reciprocating steam, gas turbine, steam 


power plant) resulting in predictions about their future develop- 
ment and application 


Ciillis Huss, Sweden 


3553. Meixner, A., Flow of fluid media with internal trans- 
formations and pressure viscosity (in Grerman), Z. Phys. 131, 4, 
156-469, 1952 


\ssuming slight deviation from thermodynamic equilibrium, so 


that methods of the thermodynamics of irreversible processes 
DeGroot, AMR 5, Rev. 240] can be applied, author calculates 
effect of one or two inner degrees of freedom (relaxation and /or 
chemical reaction) upon equations of hydrodynamics. Use of the 


Gibbs relation for the entropy change as well as Onsager’s recipro- 
eal relation leads to a correction to the pressure term which in- 
volves two parameters, each of which has associated with itself a 
relaxation time. One is the ‘“‘second viscosity’ coefhicient which 
the author calls ‘pressure viscosity,’’ but the second one is new 


le ¢ 


and not amenable to physical interpretation. While expressions 


for these parameters are derived, no numerical calculations (and 


henee check with « xperiment) are given. 
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3554. Kampé de Fériet, J., Statistical mechanics of a con- 
tinuous medium (vibrating string with fixed ends), Berkeley, | 
Angeles; Univ. Calif. Press, Proc. Second Berkeley Symp. Ma 
Statistics and Probability, 1950, 553-566, 1951. $11. 

In order to ultimately treat turbulence by statistical mecha: 
a simpler svstem, also of infinite degrees of freedom, is 
sidered. The problem is to establish a phase space, a flow o 
space into itself, an ergodic theorem (existence of time averag 
along a trajectory), an invariant measure, and to determin 
indecomposable (metrically transitive) subspaces. 


Consider y.. = ¥.,0 3S «3 1, y(t) = yf, t) =6O.0 = 
a given instant, the state of the string, y(x), v(x7), can be rep 
sented by a single 2/-periodic function f(x): f(x) = 4 Ly 


(x)],0 Sz Sl; f(x) = $ [y"(—2z) — o(—2z)], -1 3 


Sz l; f(: » J 
y(xr) = - JS “f(s)ds, vie) = f(z) — A —xz). The phase space 1s 
continuously differentiable 2/-periodic functions f(x) subject 
S *f(s)ds = 0. Since the solution of the differential equatio 
W(x, t) = tS “f(s + t)ds, the transformation of the phase spa 
T f(s) = f(s + t). The periodicity ol - implies that each tr 
tory is a closed curve. It follows trivially that the infinits 
average exists for each trajectory; all invariant measures 
evident; the only indecomposable subspaces are the individ 
trajectories, and time averages are equal to phase averages « 
in the trivial case of a measure concentrated on a single t) 
tory. For the proof, introduce the measure space BX C, B 
trary and Cacirele, eB, yeC. Toevery function g(3, y) measu 
ble in 8, continuously differentiable and periodic in ¥ 
So 4(B, 7 ly 0, 2 measure is defined on f(s) g(b, ¥ 
A correlation function and the average values of several mom: 
are computed. 

Courtesy of Mathematical Reviews H. Grad, USA 


3555. Johnson, M. H., Diffusion as hydrodynamic motion, 
Phys. Rev, (2) 84, 3, 566-568, Nov. 1951. 

Author considers a mixture of perfect gases, all having 
same local temperature but different densities and pressur 


Pp = n,kT, p= ZDPrs n= LN». A phenomenological equat 
stating the conversation of momentum for each component 
postulated 
OP, as , os ~ 
ss p,(F, — a) + Nn,C,C, ~ = D4..(e, — ¢.) 
or a 


(ec, is used here for the author’s (c,)av, the mean velocity OT spr 
r). The right-hand side represents a frictional force betw 
components r and s proportional to their relative velocity. N 
ton’s third law takes the form @., = ¢.. The coefficient 4, 
assumed to be a function of n, and n, only. If a single species 


r 


t 


is subdivided arbitrarily into components (all at the same t 
perature 7), condition [*] on these subcomponents implies th 
#,,/n,n, is a constant for the two species r and s. The formu 
*) is shown to be consistent with a certain (primitive) approxi 


tion obtained from the Boltzmann equation by Chapman, nan 


Op, DC 
oe ee a + nec, X H 
or Dt 


= D(} T(n, + n,)~'!n-n./{[D-_.]1)(€ a 


It is incorrectly stated that more subtle diffusion phenom 
(e.g., thermal diffusion) cannot be accounted for by a simp 
modification of [*] keeping the right-hand side a sum of bina 
terms. The right-hand side will always be a sum of binary ter! 


for a perfect gas if, instead of identifying the acceleration a 
Dey/Dt, the acceleration of the mean motion (pe) = ZTp,c;), it 
identified with De,/Dt, the acceleration of the rth compor 
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self. Details can be found in an unpublished thesis by I 
Kolodner [New York University, 1950]. 
rurtesy of Mathematical Reviews H. 


Grad, US \ 


Heat and Mass Transfer 


(See also Revs. 3459, 3589) 


3556. Surinov, Yu. A., Solution of a mixed problem of 
radiative heat transfer for a sphere (in Russian), Dokladi Akad 

uk SSSR (N.S.) 83, 1, 75-78, Apr. 1952. 

In this paper, author considers the stationary mixed problem 

ra sphere (filled with a diathermal medium) with a grey surface 
and F. such that F = F,; + F» 


\n arbitrary distribution of temperature is given in the region F,, 


Fk which consists of two regions F 


the density of the resultant radiation is given on Fs, and certain 
yptical constants are given for the entire surface F. It is re- 
| ured to determine the fields of the densities of the various types 
f radiation on the surface as well as in the interior of the sphere. 
Because of the geometric simplicity of the configuration, author is 
ble to obtain an exact solution of the problem by elementary 
nethods based on the classification of the types of radiation given 

some of his earlier papers [AMR 4, Rev. 3704). 

yurtesy of Mathematical Reviews H. P. Thielman, USA 


3557. Bergelin, O. B., Brown, G. A., and Doberstein, S. C., 
Heat transfer and fluid friction during flow across banks of 
tubes. IV. A study of the transition zone between viscous and 
turbulent flow, Ann. Meeting ASME, Atlantic City, Nov. 1951. 
Paper 51—A-109, 5 pp., 3 tables 


Results of heat transfer and pressure drop are presented for 


11 figs. 


ve tube banks in cross flow. Tubes were °/s in.-OD with equi- 


iteral triangular spacing, staggered square, and in-line square 


acing With pitch-to-diameter ratio equal to 1.25; and equi- 


iteral triangular and staggered square spacing with pitch-to- 


lameter ratio equal to 1.5. Pressure-drop data were obtained 


ating, and cooling runs with a light oil on the 


or isothermal, hi ’ 
itside of the tubes for Reynolds number (based on outside tube 


liameter) range from 25 to 10,000. For heat transfer, Reynolds 


umber range was the same. The heat-transfer coefficients were 


etween 28 and 632 Btu per hr sq ft F. 
method, without 


Compared with Chilton and Genereaux’s 


viscosity correction, the friction factors for cooling are somewhat 


rreater than for isothermal flow, and somewhat lower during 
Also, the Gunter and Shaw 


epresent all arrangements in the transition zone. 


heating. method cannot be said to 
From veloci- 
ties of 0.1 to 0.5 fps, heat-transfer coefficients for the in-line banks 
ill far below those for the staggered banks. The relative per- 
formance in the range 0.5 to 2 fps improves some for the in-line 
inks, but they are never as high as for the staggered banks. 


Byron KE. Short, USA 


3558. Véron, M., Thermic fields and heat flow; 
and related methods (in French 
Wilcox, Paris, 281 pp., 1950-1951. 


A comprehensive collection of graphical solutions to problems 


graphic 


), Soc. Frang. Construct. Babcock 


f heat transfer in one, two, and three dimensions. Steady- as 
vell as nonsteady-state problems are discussed in equal detail. 
\uthor has carefully paralleled the theory with various graphical 
solutions which sometimes are definitely necessary due to lack of 
theoretical means of solutions and also often necessary for de- 
signers of heat-transfer equipment. 

Chapter I introduces the fundamental concepts of the transfer 
of heat. 


ire derived in three orthogonal coordinate systems. 


Equations governing the transfer of heat by conduction 
Isothermal 
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and equipotential functions are defined and conditions for thei 
orthogonality are discussed. 

Chapter II introduces simple graphical methods for solving 
one-dimensional steady-state problems of heat transter by con- 
vection and radiation between fluids and flat, evlindrical, and 
spherical walls. The problems discussed assume simple boundary 
conditions encountered in heat exchanges. This chapter contains 
relaxation methods for two- and three-dimensional problems 

Graphical methods for one-, two-, and three-dimensional non- 
steady-state problems of conduction are 
Chapter IIT. Author sets up finite difference equations Ar, / Af 

(2 cp) {(Tn-1 + Tnti)/2 — T A¥?] instead of the 
equition 07 /Ool (A/cp)02r/or?. Flow of heat through cylinders 


and spheres is treated as well, and problems with periodically 


Clearly presented in 


‘ontinuum 


pulsating boundary conditions are solved. 

Chapter IV is devoted to numerous electrical-analog solutions 
for nonsteady-state problems of conduction In one, two, and three 
dimensions. This chapter contains many equivalent circuits t 
interesting problems in heat flow. 

Next chapter treats analytically and graphically probl ms with 
time-dependent boundary conditions. The graphical solutions 


to the fact that the 


become somewhat involved due solutions t 
these problems are in the form of integral equations 
\pplications of all the methods deseribed in previous ¢ hy pte! 
are combined in Chapter VI to solve engineering problems in heat 
transfer. 
The notations and svmbols are somewhat unfamilar to At 


can readers on this subject S. leskinazi, USA 


3559. van Deemter, J. J., On the theory of the Ranque- 
Hilsch cooling effect, Appl. sci Res. (A) 3, 3, 174-196, 1952 

\n extended Bernoulli equation, adapted to turbulent flow, is 
applied to a model of the rotational flow in the Ranque-Hils om 
vortex tube. It is shown that on the basis of this modei a reasona- 
ble quantitative explanation of the cooling effect can be giver 
The experimental results of Hilsch and Elser and Hoch agree for 


the greater part with this theory. 


From author’s summary by S. A. Schaat, USA 


3560. Nelson, H. M., Temperature distribution with simul- 
taneous platten and dielectric heating, Brit. J. appl. P/ a 
79-86, Mar. 1952. 

Analytical seiution is given for temperature distributio 


solid of infinite extent bounded by two parallel planes in whiel 
heat is being uniformly generated and the surfaces of 
while solid is initially 


maintained at an elevated temperature @ 


| hree special cases ot 
I 


at uniform temperature 6) throughout. 


general solution are considered: (1) Temperature distributior 


with lower temperature limit; (2) temperature distribution wit! 
minimum variation about mean; and (3) optimum conditions re 
quired for uniform setting of synthetie resins and adhesives 

which setting time is function of temperature. Results show that 
combined heating compared with platten heating alone involves 
time gain of the order of 10:1 for permissible temperature varia 
tion across material of 20%, and 2.5:1 for permissible variation 

1.2%. 


of parameters tor optimum conditions. 


Graphical representation of results facilitates calculation 
\ tual choies of paran 


ters is restricted by eertamn practical considerations which 


mentioned. A. H. Zaludova, Czechoslovakia 
3561. Verbeck, G. J., and Hass, W. E., Dilatometer method 


for determination of thermal! coefficient of expansion of fine and 
coarse aggregate, Highway Res. Bd.; Proc. 30th ann. Meeting 
187-193, 1951. 


The durability of concrete subjected to temperature variation: 








t elated to the therma coefficients of expansion of the 


ippregate nd the cement paste. \uthors describe a method for 
( ining the cubical coefficients of expansion ol sand and 
e aggregate Results of determinations on various other 
pyrex, copper, and quartz) are tabulated and the 


There 


« close agreement between the values already known and those 


tlues compared to known coefficients for those materials. 


d by this method. 

The method consists of measuring the change in volume dis- 

the material for a controlled and accurately meas- 

ed temperature change The sample of dried aggregate is 

aced in a one-liter dilatometer flask, which is then filled with 
The flask is immersed in a water bath whose tem- 

ntrolled to produce expansion of the water from the 
ittached capillary tube which is connected to a 


The thermal. expansion of the water and 


ercur reservolr 
te displaces the mercury from its reservoir to the bottom 
ted volume chamber. 


Temperature equilibrium is 


ed at this position, and the temperature measured with a 


Beckman thermometer. The temperature is then increased until 
( ‘ hes the top ol the calibrated volume and, after 
lu = reached, the temperature is measured. 

CPs e volume and coefficient of expansion are determined 
sel thie cubical COKE {Ti wht of an aggregate can | 

y the mass of the water in the flask and the 
quired to obtain the known volume change. 

erature 1s maintained by electric heating ele- 

s he WN \ 1 hig evel mer- 

1 volume cha Thus, te era- 


( Tii¢ red expansion Is 


it S. Zivi, USA 


3562. Estermann, I., and Weertman, J. R., Specific heat of 
germanium between 20° K and 200° K, /. chem. Phys. 20, 6, 972 


Wt fu ‘ Qj? 

lie} ire he spe vf gr tnlun 
l gion | n 20 I and 
O00 Ix | y i | eX- 

i ‘ ‘ { ‘ ul 1O* impurit 
) } litio i O.OOB tomic %& 
1 ? () l ( ( Ni ) such as 
( ] ~ > ou j Oo satipies 

i he’ Sp) ‘ ) | Ones 

ed 
| ) Ul s su 


3563. Garbett, C. R., The transient method for determining 
heat transfer conductance from bodies in high velocity fluid flow, 
Heat Transfer Fluid Mech. Inst., Stanford Univ., 107-119 


nsi technique for deducing the 
tend t it-transter coefhicients for wedges in supersonic 
rv ( w-dow ind tunnel. Test results are pre- 
sented in the usual manner, plotting Stanton’s number multiplied 
vy the power of the Prandtl number against the onstream 
Revnolds number. The data show a measure of correlation on 
this basis, but the large size of the wedge in terms of the test see- 
rohibits an exact specification of the flow conditions 


l 


a “eee 
o thermal and flow 


systen R. M. Drake, Jr., USA 


3564. Schultz, B. H., Approximative formulae in the theory 
of thermal regenerators, Appl. sci. Res. (A) 3, 3, 165-173, 1952. 
Heat exchange in regenerators is governed by Hausen’s dif- 


ferential equations ©, —I7, A(T’ — QO), determining the 
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temperature of the gas O and matrix 7’ as functions of thi 
duced coordinate and time z and 7, with the reduced leng 
A and the ratio of heat capacities matrix /gas I’ as paramete 
Analytie and numerical methods of solution as given by Hau 
and others are cumbersome; available data are Trequentiy 
sufficient. For the limit of vanishing blow period (recuperato: 
simple solution is known; author uses this as starting point fo 
method of successive approximation 5 ielding T’ and © in the t 
of a power series in either 1/[’ or A. The latter expansion 


] 


plies to short (low-efficiency) regenerators and is only Or ilmiute 
use, Expansion In powers of ] [ applies to short blow peri 
For regenerators of medium length, A < 50, the second appre 
mation provides concise, useful formulas of fair accuracy. It 
vyenerators of greater length are consider¢ d, higher approximat 
is required and the method becomes unwieldy. The papx 
supplemented by graphs and tables. 


R. Eisensehitz, england 


Acoustics 


3565. Rust, H. H., and Bailitis, E., Linear magnetostrictive 


ultrasound generation by means of a magnetic cross field 


German), Acustica 2, 3, 132-135, 19852. 


In order to avoid the remanence-conditioned loss of amplit 


in ultrasonic generators employing the longitudinal magnetost 


ive effect, authors suggest combining the longitudinal effec! 
the transverse magnetostrictive one, lor this purpose, two set 


I 


to each other are arranged on the magnetostrict 


dy, each se onsisting of a double coil, one for the d 
ther for the alternating current. Bv suital al 
1@] Ol 1) i mating current, »V SUITADIC Chole Of Cu 
strength, th ors of the terromag ic domaims rotate 
. ' 
rema lence nist By this method, sound generato 
| hay higl : ud r 
If i | Ve su l Ss nignel Ln putudaes rurthnermore 
. 
Ppiucatlo ( heaper materiais with smaller magnetostri 
r ets, e.g., 1ron-nickel Or 1ron-sllilcon allovs, DeECOMeSs DPOsSsLD 
\Iarg ) ee rt Carey 


3566. Parbrook, H. D., and Richardson, E. G., Propagatio: 
of ultrasonic waves in vapours near the critical point, Proc. 
Soc. Lond. (B) 65, part 6, 390B, 437-444, June 1952. 
tal studv is made of the velocity and absorpt 


\n experimet | 
ol ultrasonic Waves 1n carbon dioxide and ethvlene at freque I 
between !/. and 2 meps and at pressures up to 100 atmospheres 
a variable-path acoustie interferometer. At pressures above 
atmospheres, the results are independent of frequency (in 


range) in the gaseous phase. The ve locity and absorption 
efficient reach a minimum near the condensation point, but, ¢ 
pecially at the critical point itself, have high and indetermin 
values when the change ot phase takes place, The ultrasoni 
cosities calculated from these measurements are of the order 
1000 times those derived from transpiration o1 low-frequet 


oscillation experiments. From authors’ summary 


3567. Stewart, Ellen S., and Stewart, J. L., Rotational dis- 
persion in the velocity, attenuation, and reflection of ultrasoni 
waves in hydrogen and deuterium, /. acoust. Soc. Amer. 24, * 
194-198, Mar. 1952. 

\ brief theoretical treatment is given of dispersion in the ) 
locity, attenuation, and reflection of sound waves ina gas. The 
data are presented on the observed dispersion of the velocity 


sound and on the effect of impurities upon the rotational relax 


+ 


tion times determined therefrom. The attenuation is shown 


agree with the theory, with some evidence of multiple relaxati 


l 
thie 


times, 


Anomalous dispersions of classical attenuation and of 


DECEME 


tH] ‘feld 


mie d @) 
imod: 


3568. 
Scr. 19, ¢ 


Speed 


leas 
€ hi 
aco 
ve 


3570. 


‘coustic 


/ 


3571. 
lent n 
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Herzfeld reflection coefficient are predicted. The latter is con- 
med experimentally and also yields a determination of the ac- 


mmodation coefficient. W. H. Pielemeier, USA 


3568. Glass, I. I., On the speed of sound in gases, //. aero. 
Sci. 19, 4, 286-287, Apr. 1952. 
Speed of sound in air, argon, and carbon dioxide is determined 
measuring speed of head of the rarefaction waves in a shock 
tube. Results are in good agreement with the values obtained 
m acoustic methods and from isentropic theory. Experimental 
rangement and accuracy of method are briefly described. 


H. J. Ramm, USA 
3569. Labhart, H., Sound velocity in media (in 
rman), ZAMP 3, 3, 205-211, May 1952. 


\uthor investigates dependence ol speed ol sound on porosity 


porous 


application to design of resonators of barium titanate or fer- 


es expr rimental material in a series of rods of (magnetostric- 
at various 


e) nickel-zine ferrite (20°; zine ferrite) was sintered 


Speed oO 


t 
Theo- 


taining an 


trom 4 to 26° >. 


ipe ratures to produc e porosities Ol 


nd is obtained from rod resonance in magnetic field 


| value is developed from usual formula but 


Con 


rough theor 


tamed 


noaulus OF Irom 4a Theory agrees 
vith experiment if pores are assumed more nearly spherical 
ow than for high porosities. Martin Greenspan, USA 


3570. 


Nyborg, W. L., Burkhard, M. D., and Schilling, H. K., 


Acoustical characteristics of jet-edge-resonator systems, //. 


t, Soc. Amer. 24, 3, 293-304, May 1952 
( sults are given for jet-edge : hich co 
0 > O ] ro orl I Inging against a 
y ig one fields at liscussed 1] terms of pressure 
Mu ude aha distribution “Ii-space, Trequ V range, and flow 
The ce of a modulation coefficient and an empirical 
il cyl Vv are explained, \pph ation to resonator- 
S S ' Cy lis I l | s.\ 


3571. Fox, E. N., The diffraction of a piane sound pulse in- 
cident normally on a regular grating of perfectly reflecting strips, 


Soc. Lond 1) 211, 1106, 398-417, Mar. 1952. 


I> r continu author’s theoretical wot n diff ion oO 
yulses and should be read along l Ss earher papers 


ethod of 


i 


AMR 2, Rev. 528; 3, Rev. 1375]. In these he gives a n 
1 
I 


ie problem to an integral equation Ol quasi-W iener- 


lucing 


| solves it by successive approximations using a 


a ypf type, an 
place transformation, 
The phy sical results obtained from the exact and asv! 


sent paper show that 


I 


lutions to the grating problem of the pre 


the back of the grating, the average pressure Overshoots the 


idy value by not more than 10%, whatever the ratio 8 of slit 


solution is a good 


Oo O20. \i large distances 


in the 


ith to grating constant. The asymptotic 


pproximation to the exact value if 
mm the grating, the maximum overshoot of the pressure 
insmitted pulse occurs for 9 equal to 0.5, and is then about 6% 


T 


ie steady value. J. M. Jackson, Scotland 


rger than t] 


3572. Schoch, A., Sound reflection, sound refraction, and 
sound diffraction {Schallreflexion, Schallbrechung und Schall- 
beugung], Berlin Springer-Verlag, Ergebn. exakt. Naturw. 23, 
127-234, 1950. 

This monograph is a valuable addition to the literature of the 
theory of sound waves of small amplitude, either in a gas or in an 
elastie solid. The scope of the work is best indicated by the 
(Il) Foundations 


tles of the chapters, viz.: (I) Introduction; 
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of the theory; II] Reflection and ret 


at a plane boundary surface; L\ 


raction Of a plane Wave 


Free boundary-laver waves 


along a plane boundary surface; (¥) Reflection and ri 
(V1 


Curved boundary sur- 


Iraction 
a plane boundary surface; Waves 


Vill 


phenomena; IN 


of nonplane Waves at 
(VII 


diltraction 


in plates; Layered media; 


faces and Bibliography The 
bibliography should prove most useful, as it contains 144 ref- 
to work done since 1945 While the 


erences, nearly half of them 


! +} + ry\ 
work is essentially mathematical, 1 contains many 


theory 


(‘opson, USA 


photographs of experiments illustrating the 


C'ourte sy of VWathem ica Re LEeiwSs | . ae 
3573. Twersky, V., Multiple scattering of radiation by an 
arbitrary planar configuration of parallel cylinders and by two 


parallel cylinders, J. appl. Phys. 23, 4, 407-414, Apr. 1952 


In AMR 5, Rev. 1892, reviewer pointed out that the generality 
of the paper reviewed there would serve asa source of further, more 
sp ‘alized results. This paper considers the CUE vhen the 
Axes Ol paralle l evlinders lie in the same plane. The two paralle 


evlinder problem is worked out with the case of the incident wave 
polarl perpendicularly to the elements receiving more detailed 
ttentio Phe R vy DPronl on solutions are presented 
IX. Mi. Siegel, USA 
3574. Junger, M. C., Sound scattering by thin elastic shells, 
J. aco Soc. Amer. 24, 4, 366-373, July 1952 
( vlindris il and spherical shells freely suspe Led 
ich tl S11 ined Wave equation hold ( i l 
lent q the dynamic deflections 1 th . 
shells ssumed small compared to thei ( rt 
nalvsis co =< the general solution hie ( 1 ) 
he ll vith the Lagrange equations « oO shi 
Two simultaneous equations are obtal bs on yun x t| 
total sound pressure integrated over t] =u eo Ss o tl 
reneraliz d oO s on the shell: and the oTrhne! l v na 
the normal surface displacement of the shell equal the 
e displac ( its boundary. Solution of these equa 
tions yields the scattered sound pressure fn dist ion to solid 
scatters, the dv 1] haracteristies o e sl ersed j 
fluid irked|y ym those in a \ lum Thus, ee 1 
ura l ies of the shell m be gre l umd 
lampilg ¢ mav occur to iim I Sport 1 ) I 
frequency selectiy { sonal Vie Tw USA 


Ballistics, Detonics (Explosions) 


3575. Michel, J. G. L., Direct calculation of smooth gunnery 


range tables, Quart. J. Wech. appl. Math. 5, part 1, 124-128, Mar 
1952. 

\s opposed to the slow wa awkward ra ice Oo l VO- 
variable Interpolation, the author propose Sa de vice tor inverting 
any pair of nonlinear functions of two variables, to use the linean 


itv of the relationships among the differentials, 
ot the Jacobian to obtain the desired inverse pair. 
He illustrates the value of this method for 


ballistics. ms 


and by integration 
inverse of the 
a typi 


\. Bennett. | SA 


3576. 
of ballistics by means of nomograms (in Italian), ly 
Torino R.C., Vat. 10, 235-241, 1 plate, 1951. 

The author assumes ballistic equations with exponential ai 
density (ignoring temperature effects upon the Mach number). 
As independent variable, he adopts log tan (9/4 + 6/2), the famil- 


Capra, V., On the integration of differential equations 


Se Pri. 


iar antigudermannian of the angle of inclination. He constructs a 
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nomogram with 5 vertical and 7 horizontal scales, by means of 
which one may obtain successive tangents enveloping the trajec- 
tory Four curves are to be thus plotted. Straight edges must be 
used not only to join finitely accessible points, but also to draw 


vertical and horizontal lines as usual in analytic geometry. The 


preters gi iphic il to numerical methods. 


\. A. Bennett, USA 


3577. Mosséen, U., About sighting in wind and height esti- 
mation (in Swedish), Artill. Tidskr. 81, 3, 86-95, 1952. 
\uthor has statistically analyzed 177 optical sightings in the 


vind and compared the obtained values with those from height 


estimation tables. The time intervals between the sightings were 

15-30 min and lasted up to 3 hi The divergence of each 

vhting and estimated table value from the arithmetic value of 

the sightings have been grap ally determined for every 100 m 
to 5$000-m height 


Wind for m/s) Wind direction (degrees) 


Results Observations Calculated Observations Calculated 
Root in 

square error (a0) | 2 |? 28 
Proba rrol 

0p Ss i } s 19 

L ¢o iriso i the most diverging individual sightings 
nd esti ted viilu Ves 2 remark superiority of the 
vl ) | tuthor erthe les mcs not reco end 
ing the opti sighting of wind owing to the great in 
) ) } t} thy 1] But net! I h i= 

t \ ! wh CS ) 
Rag S) gy, Swed 


3578. Rinehart, J. S., Alien, W. A., and White, W. C., Phe- 
nomena associated with the flight of ultra-speed pellets. Part 
III. General features of luminosity, /. appl. Phys. 23, 3, 207-299 
Mar, 1952 


Continuation of series |AMIR 5, Revs. 1894, 2512) deals with 


reneral tenture Ol luminosity last ny brightness, tempera- 

ture, and dependen f luminosity on such factors as material 

and velocity liscussed Photographs indicate that flashing 

as obs ed rs) is caused by vawing of the pellet 

\uthor melude that material is removed from pellet in forn 

losequent burning Of material is pri- 

13\ photovrapnl OMparilson with sun and 

inl photollash bu { lowing approximate measure 

ents were oObtall | Brightness, 25,000 lamberts luminous 
it. 30.000 lume . ) eolor temperature, 2900 Ix. 


Robert M. Stewart, USA 


3579. Sutton, G. P., Rocket propulsion elements. An intro- 
duction to the engineering of rockets, New York, John Wiley & 
Sons, | London, ¢ ymian & Hall, Ltd., 1949, ix + 294 pp 


> 

Most of the ay t { itu on rockets tends to have been 
written for consumption by the science-fiction set. The present 
book is an exception \ ! l by its title, it is concerned witl 
the most important eng vy considerations in rocket-motor de- 
sign, operation, and evaluation Little or no discussion is de- 
voted, however to tl serodyvnami structural, and control 
problems of rocket vehi It has, within the reviewer’s knowl- 
dge, been used successfully as an introductory textbook in 
lasses at several colleges and other organizations. There is more 


emphasis on basic principles and less on technical detail than in 


Zucrow’'s book Principles of Jet propulsion and gas turbines,” 
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John Wiley and Sons, New York, 1948]. Realistic problems 


included at the end of most of the chapters, together with a lis 3582. 


solidatio: 
fr. Cut 
\utho 


idatior 


references and a list of defining symbols used. A book suit 

for a formal undergraduate engineering course, such as this 

emphasizes the rapid growth of rocketry from a curiosity 

what is now a multibillion-dollar government investment. 
Following is a brief outline of the content of each chapter : rom. 

y nun 


\lethods 


Classification and definitions; accepted terminology; order 
magnitude involved; the momentum principle; some measu re 
of performance. (2) History, up to World War II developnx se 
in Germany (e.g., V-2) and, in the United States, at the CalT, 

Jet Propulsion Laboratory (JATO units, Wae Corporal). T! 3583. 


developments supply much of the material for the entire | testing, | 
3) Relations between primary thermodynamic and flow para esting s 
ters in nozzle theory. (4) Thermochemical aspects of mot 5-20, 19 
operation; characteristics of several propellant combinatio \utho 
(5) Relative merits of the most common liquid-propellant c e defi 
binations are discussed. (6) Liquid-motor design considerati is kn 
such as combustion-chamber volume, cooling, materials, | ‘tiona 
and stresses, vibrations, injectors, motor starting and mounting ith the 

\t the end of the chapter a sample rocket-motor desig lue. 
calculation is given which covers eight pages. (7) Pur the role 
plumbing, and valves required for a liquid-propellant feed syst decre. 
with special attention to the V-2 system. (8) Factors affecting lohr ¢1 
flight performance; comparison with other means of aircraft elopes 
pulsion; the velocities and energies required for space t: rk he 
%) A description of test procedures, including safety preeaut nal fi 
10) Fifteen pages devoted to solid-propellant rockets. many 
Robert M. Stewart, Us. Calif. 

evice 


Ni boer 


P A \ccor 

Soil Mechanics, Seepage he tria: 

ost a 

(See also Rev. 3390) nginee 

revale: 

3580. Wagner, A. A., Shear characteristics of remolded eart the real 

materials, Triaxial testing soils bitum. mixtures,’? ASTM S esistan 

tech. Publ. no. 106, 192-224, 1951. $3.50. rope! 

Triaxial test results at constant lateral pressure with no He e 

age are presented for sand, sand-clay, and clay compact plied w 

different densities at several moisture contents. Graphs s should | 

volume change, pore pressure, principal stress ratio, effe the bea 

lateral pressure, and deviator stress at various axial st! f mak 

Mohr’s stress circles are drawn for effective stresses at man In or 

principal stress ratio which is taken as the criterion of fa ip, Whi 

Cohesion and friction are determined for linear envelopes, iethod 

their variation with moisture, density, and soil is discussed actus 

While the criterion of failure may be (yu stioned, the data | pacted 

valuable reference material. Ik. S. Barber, US iethod 

ompa 

p ostly 

3581. Kézdi, A., Some problems on stress distribution i tests, t 

soil (in German), Acta Techn. Hung., Budapest 2, 2/4, 371-3» raffie 
1952 


Author, following Mindlin [Physics 7, 195, 1936], derives 


pressions for the stresses 1n an isotropic elastic solid due 


3584 
unstea: 
Vat. 3 

Pape 


vertical point load and uniformly loaded circular area at 
depth below the surface of the solid. Results show that 


depth exceeding about twice the diameter of the cirel 


vertical stress is practically one half of that due to a surface osed | 


on semi-infinite solid. Expressions are also derived for fficien 


. 2 : ;' . , formul. 
vertical stress due to a uniform or linearly varying shearing s _ 


° . . x oh ° ° : s stes 
applied to the surface of a semi-infinite solid. Practical cons ea 


. . ° ° ote x 

quences of the calculatiors are to be given in a subsequ oven 

paper. G. G. Meyerhof, Englat NaS, 
epecial 
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3582. Arnold, M., The calculation of the coefficient of con- 
solidation of a soil from experimental results, 7'rans. S. 

tn. clv. Engrs. 2, 2, 47-60, Feb. 1952. 

\uthor reviews methods for computation of coefficient of con- 


| trie an 


idation, including those of Taylor, Casagrande, Naylor, and 


van. He presents a simplification of the latter method and a 
y numerical method useful for rapid check other methods. 
\lethods are discussed as to their relative meiit, and illustrations 


their use are included. John C, Geyer, USA 


3583. Endersby, V. A., The history and theory of triaxial 
testing, and the preparation of realistic test specimens, © Triaxia! 
esting soils bitum. mixtures,” AS7'M Spee. tech. Publ. no. 106, 

20, 1951. $3.50. 

\uthor points out the important role played by triaxial tests in 

e definition of the bearing capacity of asphaltic road surfacing. 
\s is known, the shearing resistance of materials is composed of 

ictional resistance and cohesion. Whereas the former increases 
vith the load, the latter remains fairly constant at its initial 
ilue. As one proceeds from finer-grained materials to coarser, 
he role of internal friction tends to increase and that of cohesion 
The state of stress is represented by the well-known 
While the en- 


elopes are grades in linear plastic materials, recent research 


) decrease, 


\lohr circles and by its tangenting ‘‘envelopes.”’ 


ork has shown that either the value of cohesion or that of in- 
rnal friction may vary with loading or temperature conditions 
many materials, such as bituminous paving mixtures. Hveem 


(‘alif.) has shown this in his “stabilometer’”’ (a triaxial testing 


evice affording horizontal support by surrounding water), and 

Nijboer (Holland) approached the problem analytically. 
\ccording to author’s view, there are four questions regarding 

(1) What is the 


the routine testing 


he triaxial test which need further investigation: 
ost acceptable interpretation for use by 
(2) What is the effect of low height-diameter ratio 
(3) What is 
the real meaning of the intercept which denotes static or initial 
(4) What is the 


ngineer? 
revalent in the field under road-loading conditions? 
esistance in the Mohr diagram? (Cohesion. ) 
roper method for compacting samples? 

He concludes that the routine testing engineer must be sup- 


plied with graphs; that a uniform method of triaxial testing 

should be given to him, since it furnishes reliable results regarding 

the bearing capacity of pavement layers; and that a uniform way 
making test specimens should be prescribed. 

In order to accomplish this, a special expert committee was set 
ip, Which stated at once the decisive influence of the compacting 
method of samples. It must not be overlooked that the pavement 

actually compacted by rolling, whereas test specimens are com- 
pacted either by static or by impact loadings. The different 
methods of compaction give entirely different results. Several 
ompaction machines were, therefore, developed which are based 
iostly on the principle of kneading. According to the various 
tests, this way of compaction most nearly approaches rolling or 


traffie in general. Ch. Széchy, Hungary 


3584. Polubarinova-Kochina, P. Ya., On the theory of 
unsteady flow in a multilayered medium (in Russian), Prikl. 
Vat. Mekh. 15, 4, 511-514, July-Aug. 1951. 

Paper deals with filtration in two horizontal layers superim- 
osed upon an impervious medium. Porosity and filtration co- 
efficients are constant within each layer. Author first derives 
formula for h, the height of the surface of water table, when flow 
s steady and parallel to axis Oz. Then she shows that the velocity 
potential ® satisfies OP/dt = a?V?®, where a is taken as con- 
stant, though it actually depends upon h. She returns to the 
special case for which ® = ®(z, ¢), asks that the water surface be 
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} 


horizontal initially and that it remain within the upper laver, and 
2 t), “Ene 
tected in the four pages of the article were annoying, to say the 
One of them was repeated three times, and the last formula 


Gaskell, USA 


solves for ®. Ultimately she finds h sixteen errors de- 


least. 
alone contained three errors. i. 2 

3585. 
ground, Frost action in soils, Symp., 


Res. Bd., spec, Rep. ho, 2, 192 223, 


Carlson, H., Calculation of depth of thaw in frozen 
Nat. Res 


»-- 


19052. Sa.¢0: 


Counce., Highway 


Aim of paper is “to present the development of a method ot 
computation based on theory, laboratory experiments, and field 
observations which will enable the engineer to determine, with 
reasonable accuracy, depth of thaw in frozen ground under nat- 
ural or artificial surfaces or structures where permafrost is en- 
countered”’ 
fields. 


(pertaining mainly to thermal properties of soils and 


especially in connection with construction of atr- 
Survey ot theoretical formulas and experimental data 
tempera- 
tures of soil and ai 


are presented. Special attention is paid to 


connection between air and surface temperatures Computed 


depths of thaw are in good agreement with observed depths 
Depth of freezing in thawed ground can also be computed 


D. A. de Vries, Holland 


3586. Skempton, A. W., and Northey, R. D., The sensitivity 
of clays, Géotechnique, Lond. 3, 1, 30-53, Mar. 1952. 

Many clays lose some of their strength when subjected to dis- 
turbance by sampling, pile driving, or vibration. The factors in- 
fluencing sensitivity (undisturbed/remolded shear strength) of 
clays are discussed. [:xperimental work indicates that thixotropy 
can account for low and medium sensitivity but not for high 
sensitivity, Which can be explained by leaching of salt from clay, 
causing a drop in the remolded strength. 

G. G. Meverhof, England 


3587. Croney, D., The movement and distribution of water 
in soils, (réotechnique, Lond. 3, 1, 1-16, Mar. 1982. 

Large seasonal variations occur in the moisture condition ot 
soils located above the water table close to the ground surface 
Such changes are important because they exert an appreciable in- 
fluence on the mechanical properties of these soils. Fundamental 
factors which lead to moisture movements Within a soil mass are 
summarized in detail. From these considerations, the concept of 


‘‘moisture-suction’’ or the soil-suction characteristics are de- 


veloped. Variations of the conventional soil-moisture content 
(i.e., the water present expressed as a percentage of the dry weight 
of the soil) are inadequate to explain the soil-moisture movements 


which have been observed experimentally. However, theories 
dependent on suction characteristics have been used with some 
success. Soil suction is defined as “the difference bet\veen the 
pressure of the water in the sample and atmospheric pressure” 
' a sample in equilibrium with 


also by definition, the suction of 


free water is zero. As moisture is removed from the sample during 
a drying process, the soil suction rises rapidly. The finai value of 
this suction is dependent on the relative humidity of the atmos- 
phere contacting the specimen. A laboratory technique was de- 
veloped to evaluate suction characteristics of soils. Some experi- 
mental confirmation of the relationships involved has been ob- 
tained, and field investigations are currently in progress; this 
work is particularly concerned with methods of estimating mois- 
ture changes which occur when large areas of soil are covered with 
road or airfield pavements. Thomas L. Speer, USA 

3588. Baker, R. F., Determining corrective action for high- 
way landslide problems, Vat. Res. Counc. Highway Res. Bd, Bull 
49, 1-27, 1952. 


Illustrating the frequency of landslides on highways, author 
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leals with the problem of how to find the most economical treat- 


ment of existing landslides. The lack of systematic classification 


of landslide phenomena in relation to this action is emphasized. 


Rules for field investigations are given. Using current ‘“‘slices’’ 


method of stability analysis, author attempts to approach the 


reality by using both the zero friction-angle analysis and classical 


inalysis (with friction angle 10 


in example 


\uthor’s systematic classification of corrective measures ac- 


ompanied by critical comments is very useful. Three groups of 


uutlined: elimination methods, retaining devices, 


methods are 


I ‘ 
and aires re 


balance of 


the ratio between resistance and shearing 
Si caaes 

Reviewer believes that using classification related to structure 
ind cause of landslides as a basis (such as Terzaghi does), and in- 


corre sponding corrective measures, the article would be 


troducing 


still more mstructive Pee advanced papers by Maslov { ‘Prik- 
ladnayva mekhanika gruntov,’’ 1949). 
V. Ni nel, ¢ zechoslovakia 
3589. Rogers, F. T., Jr., Schilberg, L. E., and Morrison, H. 


Remarks on the 
L951 


a fluid in a porous 


L., Convection currents in porous media. IV. 
theory, J. appl. P/ 22, 12, 1476-1479, Dee 

Differential quations lor critical stability of 
medium and heated 


\ single 


eritical stability 


from below are solved by the Picard method. 
formula is obtained for the thermal environment at 
appare ntlv valid over a wide range ol conditions, 
which allows for temperature dependence of viscosity and non- 
linear temperature distributions. New experiments are reported 
in which initial convection has been detected by visual, thermal, 


and radioactive tracer means mean thermal 


The experime ntal 


gradients for critical stability by the above methods deviated from 
the new solution, on the average, by 150‘ 32°7, and 11%, re- 
pective 
Fro thors’ summary by C. F. Bonilla, USA 
. . . 
Micromeritics 
3590. Bostock, W., A sedimentation balance for particle size 


analysis in the sub-sieve range, ./. sci. Jnstrum. 29, 7, 209-211, 


July 1952 
The method of Oden is used for the an particle size 


alysis ol 


distribution for the size range 75-5, the settling quantities being 
The 


stressed, the time in- 


measured by a balance weighing under water. 


simplicity and speed of the 


method are 


volved being little longer than that taken for the particles to 


The accuracy cannot be assessed as no comparison is made with 


other methods CG. H. Lean, England 


Geophysics, Meteorology, Oceanography 


(See also Rev. 3545) 


3591. Stiimke, H., Rational treatment of convection in the 
approximate calculation of weather development (in German 
Meteor. Rdsch. 5, 3/4, 45-47, Mar./Apr. 1952 


, 
The hypothesis of Stiimke’s approximation theory provides, as 


its main condition, a specification of the thermodynamic progress 


of a uniform convection process. The mathematical form of this 


condition permits the indication of the rearrangement of ail 


masses as a function of the mass-dipoles through the description 
of the readily calculable souree-and-sink method. In the case of 
large-scale uniform air masses, the variable sourece-and-sink dis- 


tribution will be replaced by 


a2 uniform distribution. The loss of 
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the impulse of the ascending mass is considered by the formula- 

tion of the corresponding reacting force in the equations of motion 

through the vertical gradient of the horizontal wind velocity. 
From author’s summary by L. Machta, US\ 


3592. Sato, T., Dynamics of the jet stream, Pap. Met 
Geophys. 2, 2, 132-149, June 1951. 

Author considers the stationary motion in an autobarotro 
atmosphere, assuming the variables independent of longitud 
and defines a front as a surface of discontinuity between two su 
air masses. The tropopause is also defined as a front. The dif- 
ferent properties of the fronts are deduced from the equatiol 
conservation of absolute angular 


momentum, vorticity, ar 


energy. Within each air mass, the zonal wind distribution is de- 
termined by the convective motion in the meridional pla 

Three such air masses are supposed to meet at the triple point 
i.e., the point of intersection of the polar front and the tropopause 
such that strong westerlies and easterlies exist to the south-and- 
north-side of the polar front. This will produce strong ml 
which will diminish the maximum wind velocity and shift 


jet stream of westerlies southward. An explanation of the get 
| s\ 


circulation is also suggested. H.-L. Kuo, 


3593. Ogura, Y., Relations between the length of time under 
analysis and the statistical quantities of the atmospheric turbu- 
lence, ./. meteor. Soc. Japan, 30, 3, 1038-111, Mar. 1952. 

Secause the spectrum of turbulence in the atmosphere conta 
eddies whose period is comparable with the time interval « 
which an anemometer record is analyzed, no complete represe! 
obtained 


tion of the large end of the spectrum can he 


measurements. One is frustrated at the other end because a mo 
sensitive instrument always detects yet smaller eddies. Aut! 
investigates what useful ideas the statistical theory has to o 
about atmospheric turbulence, but one’s confidence in his use oO! 
observations is shaken by: “In the actual case mentioned aboy 
the representative time scales are 46 and 25 see for the data o 
minutes, and those for 1 minute are 2.4, 6.6, and 13 see. Th: 


mean value of tf) for the former case is 3.5 see and that for 


latter is 7.3. Therefore, the former value is five times as large 
the latter, as expected from theoretical considerations.”’ Aft 
this, he could make any theory plausible. 


R.S. Scorer, Englar 
3594. Pélegrin, M., Measurement of atmospheric turbulence 
(in French), C. R. Acad. Sci. Paris 235, 1, 19-21, July 1952. 
Paper describes very promising technique of measuring atn 
pheric gusts as functions of time and locality by means of a 
Detailed 1 


sults and anaiyses of same in relation to other meteorologi 


balloon upon which hot wire sensors are mounted. 


quantities are not vet presented, nor are the results of statisti 
computations from the data (author’s abstract is misleading 


this point Joanne Starr Malkus, USA 


3595. Carr, J. H., and Stelzriede, M. E., Diffraction of wate: 
waves by breakwaters, Heat Transfer Fluid Mech. Inst., St 
ford Univ., 5-16, 1951. 

Two theoretical methods deal with the diffraction of wat 
The Penney-Pri 


method (based on Sommerfeld) is suitable for gap widths exce 


waves through a gap in a straight breakwater. 


ing two wave lengths, and has been verified experimentally 
Putnam and Arthur, and by Blue and Johnson. The Morsé 
Rubenstein method is adapted to gap widths from zero to thi 


+ 


wave lengths. The authors’ experimental work, dealing for 
first time with narrow gaps and oblique (as well as normal 


( idence, 1s in sufficiently close agreement Ww ith the latter theory 
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istify its engineering application. Experimental results are also 
given for two breakwater configurations not yet dealt with 
theoretically—symmetrically converging and right-angle break- 
water. When the two arms of the breakwater form angles of 180° 

60° (measured through the harbor), the theory still applies 
iirly well. For smaller angles, the wave amplitude along the 
rms is higher than given by theory. 


Walter H. Munk, USA 


3596. Sy6no, S., On the motion of a vortex in a nonuniform 
pressure field, Pap. Meteor. Geophys. 2, 2, 117-128, June 1951. 

Author derives equation of motion for a unit slice of a circular 
vortex from the Eulerian equations by splitting up the motion 
into that of the vortex as a whole and that relative to its center. 
Vertical motion and viscosity are neglected; the density is as- 
sumed to be constant. Solutions are given for stationary as well 
is nonstationary pressure fields. Analysis of solutions shows that 
hey are composed of four different types of motion—a gradient 
vind component, a evcloidal mot ion, a zonally accelerated m tion, 
These are discussed in regard to their 


Horst Merbt, 


id an oscillatory motion. 


i origin and significance. Sweden 


3597. Cook, G. W., Sensitive vertical displacement seismome- 
ter, David W. Taylor Mod. Basin Rep. 814, 45 pp., Apr. 1952 
\uthor deseribes an original seismometer for vertical displace- 
ent. A seismie arm which is attached to a torque wheel with 
0 flexure hinges is supported with two cantilever springs of 
ervllium copper. The restitutive force is controlled by electro- 
tatie foree which is produced with an electrostatic-force genera- 
The position of the arm can be adjusted electromagnetically 
arm and differential 
The damping is also controlled by electrostatic 


With a differential 


ith a permanent magnet mounted on the 
ectromagnets. 
ree which relates to the output voltage. 
ipacitor mounted at the end of the arm, the displacement is de- 
ted and converted into the outpul voltage which is introduced 

to a recorder through an amplifier. Thus, one can change period 


free oscillation, damping, and sensitivity in a wide range. 
for these controlling sys- 


0.05 


he recording tape. 


electronic techniques are skilfully user 
ms. With this 


! micron is 
magnified to 


instrument, displacement. of 


as much as 2 ¢m on 


pie TO he t 
\uthor studies mathematically the motional behavior of the in- 
Careful construction 


this 


trument as well as its electrical analogy. 


ind adjustment will be needed for practical use of seis- 


ry ee 
ometer. Tsuneji Rikitake, Japan 


3598. 


229-230, July 


Nothmann, E., A recording raingauge, /. sev. /nstrun 
1952. 


An instrument is described in the 


9 


GY, é, 
design of which special care 


as taken to avoid the incorporation ol sources Ol principal 


rrors. It consists of two indepe ndent svstems, one a self-balane- 


iv weighing beam fon recording raintall, and the other a float 


hamber for automatic empyting, this being suspended on the 


vad-side of the weighing beam and acting as rainwater receiver. 


I-xtensive tests of a prototype model have shown it to be accurate 
to more than 1°; of its range. It is self-cleaning during each 


emptying process. From author’s summary 


3599. 
|} moisture in samples of air, ./ 


()! )2 


Vincent, R. S., Apparatus for the determination of 
sci. Instrum. 29, 5, 155-157, May 
\ sample of air, 85 ce or more in volume, is taken into an 
vacuated flask which is subsequently connected to the measuring 
pparatus, and the water vapor pressure is measured manometri- 


ally by absorption in phosphorus pentoxide. The success of the 
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method depends on freezing the moisture temporarily on the inner 
surface of the flask, thus permitting almost complete separatior 
of the air from the moisture to be measured. 


From author’s summary 


3000. Hadady, R. E., Moisture measurement, //s/rwments 
25, 5, 600-602, May 1952. 

The factors of greatest importance in moisture measurement are 
dew-point range, accuracy, temperature range, of re- 


speed 
sponse, simplicity of operation, and relative price. Author com- 
pares various instrumental methods. 


From author’s summary 


3601. Wexler, A., and Daniels, R. D., Jr., Pressure-humidity 
apparatus, J. Res. nat. Bur. Stands. 48, 4, 269-274, Apr. 1952 
\{n apparatus for producing atmospheres of known relative 
humidity, based on the “two-pressure principle,” is des 
It has a working space (test chamber) of 1 cu ft, in which tl 
relative humidity may be varied and controlled from 10 to 98 
-40 to +40 C, the air flow up to 150 liters 


the temperature from 


per minute, and the test-chamber pressure from !/2 to 2 
The humidity in the test chamber may be set and maintai 1 
an accuracy of at least 1/2 to 1°% relative humidity 

From authors’ sur 


Lubrication; Bearings; Wear 
(See also Rev. 3407) 


3002. Macks, E. F., Nemeth, Z. N., and Anderson, W. J., 
Operating characteristics of cylindrical roller bearings at high 
speeds, 7'rans. ASME 74, 5, 705-710, July 1952. 

The high-speed aspect of bearings in general has been discussed 
so as to establish a perspective of where the problem stands wit! 
respect to present and future service requirements. The sig- 
nificance of the bearing-operating temperature is discusssed wit] 
regard to bearing-operating limitations. The extent of the effect 
of speed, load, oil flow, oil-inlet temperature, oil-inlet velo 
and oil viscosity upon the bearing inner- and outer-race tempera- 
tures is shown. It is shown that roller slip occurred in high-speed 


roller bearings, and that there is a fundamental difference in the 


operating characteristics of certain types of high-speed bearings 
heretofore considered to be essentially equivalent. Olil-inlet dis- 
factor regarding t] 


tribution also is found to be a significant 


trol of bearing-operating temperature. The test-rig results as 
well as the turbojet-engine data have been generalized by 1 ins 
of dimensional analvsis to allow the designer to predi 

bearing-temperature rise from a single curve, regardless of whethet 
bearing speed, bearing load, oil flow, oil-inlet temperature, oil- 


wide ra 


V1ISCOSITV varies over 
W. Kochanowski, Ger 


inlet. velocity, or oil-inlet 


Marine Engineering Problems 
(See also Rev. 3462) 


©3003. Gebers, F., The paddle wheel in model test {Das 
Schaufelrad im Modellversuch]. With an appendix by F. Horn 


Wien, Springer-Verlag, 1952, D LM 


Ol pp ov tgs., 


bP pes = 


(in German 

4.20. 
Model tests were made with two tvpes of paddle wheels 

designed for light loading, the other for towing. Scale was 


also . 5 for the towing model. Investigation covered the following 


variations—number of blades (8 and 4), width and height 








j draught of the wheel, water cle pth. lor each Case the 

plete model results are re prese nted, so that the book gives 

ensive and systematic material in this field, including some 

é iderations on scale effect. Further, several examples of 
tical design are given. Comparing the efficiencies from the 

ith the theoretically possible maximum, author concludes 


that future improvements of a properly designed wheel cannot be 


<pected. In the appendix, Fk. Horn considers the results on a 


iaWws Ol similitude, whi h Is not done systematically 
Horn 


ves at a condensation of the model results from which a simple 


cle sjgn it llo Vs H W Lerbs, USA 


“@sis Ol Ul 


representation and discussion. On this basis, 


I (sebers 


icliear method ot 


3004. Denny, M. E., B.S.R.A. resistance experiments on the 


‘Lucy Ashton,” /nter. (or nav. Arch. mar. Engrs., 40-53, 
1O5] 
Full-scale measurements of ship hull resistance are rare, al- 
ough they are extremely valuable in determining the reliability 
full-scale predictions from model tests. They are needed to 
rity the several methods of ship. skin-friction calculation. 


Henee. the La / | hton tests 
that the 
LO This 


gines for propulsion, thus eliminating the possibility of extraneous 


promise to be a classic in the field, in 


a 190-ft ship at Reynolds number up to 375 


s 


LIVOLVE 


work is also of interest due to the novel use of jet en- 


from the towing vessel. 


This first of a series of papers, besides outlining the program, 


presents the test and instrumentation details. Such items as the 


methods of preparation of the steel hull of this 60-year old former 


thrust cells used for measuring the nearly 


paddle wheeler, the 
six-ton thrust, the method of clocking the speed, and the surface- 


roughness instruments are thoroughly preseited. 


measuring 


I} results of a preliminary analvsis of the tests indicate that 


ing the longitudinal seams in the steel plating reduced the 
total resistance 37, and the use of a bituminous aluminum paint 


reduced it another 31/2. 


J. M. Robertson, USA 


} plac ol red oxide 


3005. 
mination of the shape (in Swedish), 7’ekr 
\pr. 1952 

Author has tak 
vacht 


livided into three 


Libro, N., Ship geometry and mathematical deter- 
Tidskr. 82, 15, 341-348, 


en as example a international sailing 


Jo-Metel 


To get fairly simple mathematical curves, the surface is 


parts the surface of the hull proper, the fillet 


surface, and the keel surface, the second one giving the transition 


hetween hull and keel. 
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For the hull surface, longitudinal curves are drawn for 
lowest points where the center-line plane cuts the frame sectior 


for the maximum width of the frame sections, for the verti 


position of these latter points, and for a suitable intermediat 
diagonal. These parameter curves are given mathematical fo I 
by means of the interpolation formula. se 
' 
—= { _ -— | . A» > == a = a - 
+ 4 M l 4 = Us ( U4 
¢~] 
for which the constants A are determined by means of a chos x, | 
number of points on the curves. Each frame section is th 
adapted to a second-degree curve with equation Au? 4 I 
2Buv + 2Cu + 2Dv = O, of which the constants A, B, C, D 3 
determined by means of the three points where the paramet 
curves cut the section, plus the inclination of the tangent to t] 
section at its lower point and the fact that the tangent at 
point of maximum width will be vertical. 
Computation tables have been given for some sections of 
example. Georg Vedeler, Norway 
3606. Szebehely, V. G., Hydrodynamics of slamming of ; 


ships, David W. Taylor Mod. Basin Re p. $23, 31 pp., July 1952 
The impulsive forces on the bottom of a ship during an impa 
the different 
iifeet 
bottom sha 


are analyzed. Considering a V-wedge bottom, 


t is formulated. 


The 


which would produce a constant force is calculated. 


equation for the motion during impa¢ 
added mass and piled-up water are included. 
Good agri 
ment between theory and experiment shown in the range ol 
Suggestions for further research are give 


is. ¥, 


creasing impact force. 
R. Rao, India 


3607. Bunyan, T. W., A study of the cause of some rudder 
failures, V.E. Cst. Instn. Engrs. Shipb. Trans. 68, 7, 313-33! 
May/June 1952. 
\ study of the vibration characteristics of the ship rudd 
torsional and flexural) is made. Calculations are reasonably w 
supported by tests. The effects found can account for some | 
ures in the rudder and its attachment; in addition, a new 
planation for transverse vibrations of the hull is found. It , 
shown that the propeller slipstream may cause considera! 
exciting forces. Author considers his investigation as only a1 
troduction to the study of the phenomena involved. 


G. P. Weinblum, Germa 


Please Note 


The Subject and Author Indexes to AppLiep Mrecuanics Reviews, Vol. 5, January-December, 1952, 
are to be published in separate pamphlet form and will be mailed together with the January, 1953, issue 


of APPLIED MrcHANICS REVIEWS. 
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These are but a few of the many applications 


500 pages 550 charts and tables Cloth Binding to which the analog computer can be 


$10.00 efficiently utilized. 








Write today for your copy. 


THE AMERICAN SOCIETY OF GROVAR, Inc. 
MECHANICAL ENGINEERS Tower Bldg. Triangle Bldg. 


Washington 5, D. C. Monterey, Calif. 
29 West 39 Street, 


New York 18, NY 
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